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PREFACE 


In  preparing  this  fifth  edition  the  author,  as  in  the 
preceding  ones,  has  strictly  adhered  to  the  practice  of 
including  only  such  novelties  as  have  been  proved  useful 
by  his  own  personal  experience.  This  edition  can  there- 
fore claim,  like  those  which  have  preceded  it,  to  contain 
the  whole  of  the  reliable  information  available  at  the 
time  of  going  to  press.  The  old  text  has  also  been 
carefully  revised  and  amended  where  necessary.  In 
each  case  where  it  appeared  that  such  a  course  would 
assist  an  intelligent  comprehension  of  the  matter,  the 
recipes  are  accompanied  by  a  detailed  criticism.  The 
author  desires  to  repeat  that  every  recipe  in  the  book 
has  been  practically  tested  by  himself,  so  that  he  can 
guarantee  good  results  to  every  one  who  will  use  raw 
materials  of  good  quahty,  and  follow  the  recipe  exactly. 
If  anything  goes  wrong  the  manufacturer  must  always 
be  sure  that  he  has  made  no  mistake  in  his  operations 
and  that  his  materials  were  of  good  quahty  before  he 
blames  the  recipe.  It  often  happens,  with  dye-extracts 
particularly,  that  the  materials  used  would  give  a  bad 
result  with  the  best  of  recipes. 

The  continual  increase  in  the  use  of  the  typewriter 
makes  special  dyes  for  the  ribbons  of  those  machines 
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necessary.  This  book  contains  recipes  for  making  these 
dyes,  and  for  dyeing  the  ribbons,  v^^hich,  in  view  of  the 
exorbitantly  high  prices  charged  for  these  ribbons,  will 
be  an  addition  to  the  v^ork  greatly  appreciated  by  many 
of  its  readers. 

The  properties  of  all  the  raw  materials  entering  into 
the  composition  of  the  recipes  are  accurately  described, 
so  that  the  reader  is  provided  with  a  guide  to  assist  him 
in  purchasing  them.  The  author  concludes  by  ex- 
pressing a  hope  that  all  persons  skilled  in  any  branch 
of  the  ink  trade  will  assist  him  with  any  new  recipes 
that  have  proved  valuable  in  their  hands  for  a  new 
edition,  and  thanks  them  heartily  in  anticipation. 
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I. 


INTEODUCTION. 

Since  human  progress  reached  the  stage  of  written  com- 
munication of  ideas,  there  has  been  a  constant  endeavour 
to  simplify  writing  materials,  just  as  in  modern  writing 
we  have  the  tendency  to  simplify  the  forms  of  the  symbols, 
and  thus  to  facilitate  the  acquisition  of  the  important  art 
of  writing. 

The  Assyrians  wrote  cuneiform  inscriptions  on  tablets 
of  clay,  and  the  Egyptians  chiselled  hieroglyphics  on 
granite,  or  painted  them  with  the  brush  on  the  walls  of 
their  tombs  and  temples.  The  first  impulse  to  the  general 
practice  of  writing,  however,  came  with  the  invention  of 
papyrus,  which  stands  in  close  relationship  to  paper.  That, 
modem  writing  material  derives  indeed  its  name  from  the 
word  papyrus.  Very  many  papyrus-rolls  have  come  down 
to  us  from  the  ancient  Egyptians,  and  show  that  a  huge 
number  of  that  race  were  able  tO'  write,  especially  as  the 
papyri  include  memoranda  of  comparatively  small  import- 
ance, such  as  cookery  recipes. 

Long  after  the  Chinese  and  Japanese  had  learnt  the  art 
of  writing  on  paper  with  a  brush,  the  Greeks  and  Romans 
were  unacquainted  with  paper  making  and  used  tablets 
covered  with  wax,  on  which  they  wrote  with  a  pointed 
stylus. 

Writing  inks  have  long  been  known.  Pliny,  Vitruvius, 
and  other  classical  authors  mention  them,  and  Dioscorides 
gives  a  special  recipe  for  making  ink.    It  is  a  striking 
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coincidence  that  the  ink  of  the  Greeks  and  Romans  was 
jii^actically  the  same  as  that  of  the  Chinese,  and  consisted 
mainly  of  fine  soot  worked  up  in  a  vehicle.  The  printers" 
ink  of  tO'-day  owes  its  colour  to  the  same  pigment. 

The  (Grerman)  word  for  ink  {Tinte)  comes  through  tinge, 
from  the  Latin  tingere,  to  dye  or  to  colour.  Thus  an  ink 
means  a  liquid  that  will  produce  a  colour. 

Old  deeds  and  other  parchments  show  us  that  even  in 
the  early  Middle  Ages  the  art  of  ink  making  had  been 
brought  to  a  high  degree  of  perfection.  Letters  800 
years  old,  indeed,  are  less  faded  in  many  cases  than  those 
of  a  much  more  recent  date.  When  we  see  a  MS.  which 
has  become  almost  illegible  in  fifty  years  or  less,  we  are 
inclined  to  think  that  the  knowledge  of  ink  manufacture 
has  gone  backwards  instead  of  forwards.  We  must  not 
forget,  however,  that  the  durability  of  an  ink  depends  not 
merely  on  itself,  but  also  on  the  substance  it  is  written 
on.  Many  of  the  substances  now  used  in  preparing  papers, 
such  as  lime  and  chlorine,  have,  even  when  present  in 
very  small  quantities  only,  a  destructive  effect  upon  an  ink 
which  if  used  on  pure  parchm.ent  would  last  as  long  as 
the  monastic  productions  of  the  Middle  Ages  have  done. 
All  our  bleached  papers  contain  chlorine,  which  sooner 
or  later  destroys  the  paper.  It  is  thus  useless  to  write 
documents  intended  for  long  preservation  with  indelible 
ink  if  paper  is  used  to  write  them  on.  Our  modern  books, 
printed  without  exception  upon  paper  that  has  been 
bleached  with  chlorine,  will  disappear  in  a  few  centuries 
by  the  disintegration  of  the  paper.  This  defect  attaches 
particularly  to  a  sort  of  paper  much  used  now  on  account  of 
its  cheapness,  that  made  from  wood  pulp.  This  in  a  few 
years  turns  brown,  and  becomes  so  brittle  that  it  breaks 
when  folded.  Printing  ink,  on  the  other  hand,  which 
depends  for  its  colour  on  carbon,  is  practically  imperishable. 
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People  are  now  becoming  alive  to  the  disadvantages  of 
such  paper,  and  are  printing  important  books  on  paper 
which  is  free  from  every  trace  of  free  chlorine.  The  dura- 
bility of  unbleached  vegetable  fibre  is  well  exemplified 
by  the  linen  wrappings  of  the  Egyptian  mummies.  Wo>ven 
four  thousand  years  ago,  it  is  now  scarcely  brown,  and  is 
still  fairly  strong.  If  the  ancient  Egyptians  had  written 
on  such  stuflF  with  good  ink  the  writing  would  be  plain  to 
this  day. 

The  manufacture  of  ink  has  been  carried  on  empirically 
until  very  lately.  The  first  to  apply  scientific  knowledge 
to  the  manufacture  was  Lewis,  at  the  end  of  the  eighteenth 
century.  Since  his  time  Berzelius  and  Bo'ttcher  have  done 
a  large  amount  of  work  at  the  subject. 

Changes  in  the  methods  of  manufacture  of  ink  have 
been  accompanied  by  two  other  movements  which  have  had 
great  influence  on  it.  One  of  these  is  the  substitution 
of  smooth  machine-made  paper  for  the  grey  or  brown  hand- 
made paper.  This  glazed  paper  requires  for  its  manu- 
facture a  very  powerful  bleaching  of  the  raw  material, 
with  the  result  that  it  invariably  contains  chlorine  or 
lime.  It  has  thus  become  important  to  find  inks  that 
will  resist  the  slow  action  of  these  substances.  This 
may  appear  a  very  simple  matter,  but  is  in  reality  a  diffi- 
cult one.  The  second  movement  was  the  substitution  of 
the  steel  pen  for  the  quill.  While  in  former  times  the 
goose-quill  only  was  used  for  writing  and  the  raven-quill 
for  drawing,  the  steel  nib  is  now  almost  universally  em- 
ployed for  both.  The  substance  of  a  quill  is  extremely 
resistant  to  chemical  action.  Steel,  on  the  other  hand, 
is  readily  corroded  by  very  many  things.  Even  very  dilute 
acid  in  the  ink  will  soon  make  a  nib  unusable.  Before 
inks  were  invented  which  would  not  act  on  iron,  many 
attempts  were  made  to  devise  a  protective  coating  for  the 
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nib,  by  covering  it  with  copper,  silver,  or  even  gold.  This 
coating,  however,  soon  gets  worn  oflf  the  tip  of  the  nib, 
even  in  using  the  smoothest  paper. 

We  have  called  the  manufacture  of  ink  an  art.  Many 
may  smile  at  the  designation,  but  we  shall  adhere  to  our 
nomenclature.  It  is  not  easy  to  make  an  ink  fulfilling 
every  requirement  that  may  be  demanded  of  it,  especially 
as  we  are  even  now  to  a  large  extent  in  the  dark  as  to  the 
exact  chemistry  of  ink  manufacture,  although  distinguished 
chemists  have  not  thought  it  unworthy  of  them  to  work  at 
the  subject. 


II. 

VARIETIES  OF  INK. 

By  ink  in  general  we  understand  a  coloured  liquid  in- 
tended to  make  durable  signs  on  any  surface. 

Inks  may  be  classified  according  to  their  uses  into  several 
fairly  distinctly  defined  groups,  as  follows  :  — 

Writing  Inks,  for  use  with  a  pen,  closely  allied  to  which 
are  the  Copying  Inks,  also  for  use  with  a  pen,  but  from 
which  impressions  can  be  reproduced.  One  of  the  latest 
species  of  copying  ink  is  Hektograph  Ink,  which  allows 
many  copies  to  be  made  from  an  original  written  upon  a 
specially  prepared  ground. 

Ink  Powders  are  powders  which  produce  ink  by  mere 
solution  in  water. 

Ink  Pencils  are  closely  allied  to  these.  On  slightly 
damp  paper  they  make  m.arks  resembling  those  made  with 
aniline  inks. 

Drawing  Inks  produce  drawings  by  means  of  an  ordinary 
pen  or  a  drawing  pen. 

Lithographic  Inks  are  used  solely  for  writing  and  drawing 
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on  lithographic  stone,  and  these  must  resist  the  corrosive 
fluids  used  by  lithographers. 

Marking  Inks  are  used  as  a  substitute  for  the  old  practice 
of  embroidering  names  or  initials  on  the  garments. 

Printing  Colours  include  those  used  for  marking  guiding 
lines  for  embroidery,  as  well  as  those  for  india-rubber 
stamps,  although  the  latter  differ  somewhat  from  most  of 
the  others.  To  printing  colours,  in  the  wider  sense  of  the 
word,  belong  also  the  compositions  used  for  typewriter 
and  tape-machine  ribbons.  Many  of  them  permit  of  copies 
being  taken,  so  that  they  are  closely  connected  with  the 
copying  inks. 

Among  ink  specialities  we  include  gold  and  silver,  and 
sympathetic  inks,  and  every  ink  maker  ought  to  know 
how  to  make  these  varieties,  although  they  are  not  much 
in  demand. 

We  can  easily  see  that  the  number  of  inks  and  allied 
products  is  considerable.  If  we  were  toi  reproduce  all  the 
recipes  that  have  come  before  us  we  should  fill  several 
volumes  of  the  size  of  the  present  one. 

Our  knowledge  of  ink  making  is  almost  purely  empirical, 
as  we  are  at  present  to  a  very  large  extent  ignorant  of 
the  exact  chemistry  of  the  subject.  Most  inks  are  com- 
binations of  metals  with  organic  matter,  especially  with 
tannins.  It  was  formerly  believed  that  only  one  of  the 
substances  contained  in  a  tanning  material  was  able  to 
produce  the  black  substance  the  presence  of  which  is 
essential  to  the  constitution  of  the  ink,  but  we  have  now 
become  aware  that  there  is  a  vast  number  of  such  sub- 
stances with  most  of  which  we  are  only  very  imperfectly 
acquainted.  This  explains  the  multiplicity  of  the  recipes, 
and  is  the  only  possible  reason  for  the  remarkable  fact  that 
recipes  vary  enormously  in  the  proportions  given,  although 
the  substances  they  name  are  exactly  the  same.  One 
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recipe  assigns  a  prominent  place  to  an  ingredient  which 
the  other  relegates  to  a  very  mino^r  share  in  the  composition 
of  the  ink.  In  ink  manufacture  we  have  not  got  beyond 
the  recipe-making  stage,  and  every  maker  will  do  well  to 
experiment  with  the  new  recipes  he  may  come  across,  and 
try  to  improve  them.  There  can  be  no  doubt  that  there 
is  a  vast  field  for  original  research  in  ink  making,  and  it 
would  be  highly  remunerative.  Few  articles  of  daily  use 
are  sold  at  so  high  a  profit  as  ink.  Even  a  small  sale 
will  keep  a  man  comfortably.  In  view  of  the  failures  that 
we  all  experience  sometimes  in  our  ink  making,  it  is  quite 
certain  that  every  step  forward  which  we  can  make,  be 
it  ever  so  small,  will  be  of  material  value  to  its  discoverer 
and  to  the  trade  in  general. 

III. 

WRITING  INKS. 

In  considering  these  inks  first,  we  must  begin  by  set- 
ting forth  clearly  what  properties  are  required  in  ordinary 
writing  fluid.  They  are  four  in  number,  and  will  now  be 
considered  seriatim. 

1.  Depth  of  Colour. — The  writing  must  at  once  or  very 
quickly  show  a  strong  and  decided  hue  of  the  colour  which 
the  ink  is  intended  to  produce. 

2.  Freedom  of  Flow. — The  ink  must  flow  readily  from 
the  pen,  so  that  the  finest  lines  and  characters  may  be 
executed.  The  ink  must  not  be  thick,  or  form  hard  crusts 
when  it  dries  upon  the  nib.  This  occurs  sometimes  with 
perfectly  good  ink,  and  is  then  merely  a  sign  that  the 
ink  has  become  too  concentrated  by  evaporation  and  re- 
qmres  dilution  with  water.  If,  however,  the  addition  of 
water  does  not  make  matters  right  the  ink  is  bad,  whether 
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it  was  so  originally  or  not.  This  freedom  of  flow  cannot 
of  course  be  so  perfect  with  a  copying  as  with  an  ordinary 
writing  ink.  Copying  inks  are  thicker  and  slower  to  dry 
than  ordinary  writing  inks.  Many  complaints  reach  dealers 
from  careless  customers  who  have  used  copying  ink  when 
they  had  no  intention  of  taking  copies,  and  have  found  the 
two  sides  of  a  letter,  for  example,  stick  together  so  firmly 
that  they  were  illegible  when  separated.  Copying  ink 
must  always  be  diluted  if  it  is  to  be  used  as  a  substitute 
for  ordinary  ink.  It  will  not  lose  its  special  properties 
entirely  even  then. 

3.  Durability. — A  good  ink  should  keep  its  colour  un- 
changed for  a  long  time,  even  if  the  paper  gets  damp  or 
wet.  This  is  a  quality  which  comparatively  few  inks  pos- 
sess. A  good  ink  must  gradually  dry  in  the  air  to  a  brittle 
mass,  and  must  not  go  mouldy,  even  after  great  dilution. 
This  last  condition  is  easily  fulfilled.  The  main  constitu- 
ents of  many  inks  are  powerful  antiseptics,  and  in  any  case 
antiseptics  can  always  be  added  to  them. 

4.  Indelibility. — For  certain  purposes,  such  as  for  docu- 
ments that  will  possess  a  historical  interest,  it  is  necessary 
that  the  ink  should  be  able  to  resist  not  merely  the 
ravages  of  time,  but  also  deliberate  attempts  to  efface  it. 
To  secure  absolute  indelibility  is  impossible,  for  resistance 
to  every  agent  that  could  possibly  be  employed  is  a  property 
that  no  substance  we  know  of,  or  are  at  all  likely  to  become 
acquainted  with,  possesses.  While  no  ordinary  writing 
ink,  however,  offers  any  considerable  resistance  to  chemicals, 
certain  inks,  especially  those  which  owe  their  colour  to 
carbon,  are  capable  of  withstanding  them  extremely  well. 
Printers'  ink,  indeed,  can  only  be  destroyed  by  destroying 
the  surface  printed  on  as  well.  Printers'  ink,  however, 
can  hardly  be  produced  in  such  a  condition  as  to  be  usable 
with  a  pen.      Some  dark-coloured  substances  of  organic 
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origin,  also  the  sot-called  humus-bodies,  play  a  very  good 
second  to  carbon  in  respect  of  indestructibility. 

The  first  three  of  these  four  qualities  may  be  reasonably 
demanded  of  any  ink  professing  toi  be  a  good  one,  and  it  is 
the  business  of  our  trade  tO'  make  inks  possessing  good 
colour,  freedom  of  flow  and  a  reasonable  degree  of  dura- 
bility, and  no  others. 

We  can  classify  writing  inks  either  according  to  colour 
or  to  composition.  The  names  red  ink,  blue-black  ink,  etc., 
are  examples  of  the  former  method,  and  such  appellations 
as  chrome  ink,  hematoxyline  ink,  and  others,  illustrate  the 
second.  Several  of  these  names,  however,  are  misleading. 
Many  inks  are  sold  as  alizarine  inks,  for  example,  when 
neither  madder  nor  alizarine  has  been  used  in  their  manu- 
facture. We  have  no  intention  in  this  work  of  binding 
ourselves  to  any  particular  classification  tooi  strictly,  as  we 
see  no  particular  advantage  to  be  gained  by  so  doing.  We 
shall  describe  the  inks  under  their  colours  in  an  order 
depending  partly  on  the  method  of  manufacture  and  partly 
on  similarity  between  the  recipes.  As  black  is  the  most 
important  of  all  the  writing  inks  we  shall  devote  more  space 
and  attention  to  it  than  to  the  rest. 

Black  Writing  Inks. 

Black  inks  differ  greatly  in  chemical  composition,  and  can 
be  divided  into  two  sharply  marked-out  groups — those 
containing  tannin,  and  those  not.  The  first  class  can  be 
further  divided,  according  to  the  raw  material  used,  so 
that  we  have  catechutannic  acid  inks,  gall  nut-tannic  acid 
inks,  etc.  The  inks  free  from  tannin,  or  those  which 
contain  it  with  other  substances,  can  also  be  divided  on  the 
same  plan  into  chrome  inks,  logwood  inks,  and  so  forth. 
The  differentiation  of  the  two  main  classes  is  not,  however. 
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absolute,  as  inks  made  from  dye-woods,  which  we  have  put 
in  the  second  class,  often  contain  tannin.  The  black 
writing  inks  which  have  been  longest  known  and  which  are 
the  most  important  are  the  tannin  inks,  and  they  are  the 
cheapest  toi  manufacture.  In  spite  of  this  no  maker  should 
confine  himself  to  such  inks,  as  they  have  not,  as  a  rule,  the 
degree  of  durability  that  is  now  required  of  an  ink.  In  fact 
they  can  already  be  regarded  as  antiquated,  and  as  destined 
to  be  soon  disused  altogether. 

Tannin  Inks. 

In  nearly  every  case  these  inks  contain  tannate  of  iron. 
Tannin  being  a  very  abundant  substance  in  the  vegetable 
kingdom,  it  follows  that  a  very  large  number  of  plants  can 
be  utilised  for  ink  making.  It  must  be  borne  in  mind, 
however,  that  although  the  various  tannic  acids  of  different 
plants  are  closely  allied,  they,  and  therefore  the  inks  made 
from  them,  show  well-marked  differences  in  properties. 
Some  of  them  give  bluish  compounds  with  iron,  and  some 
a  characteristic  greenish  colour  which  only  very  slowly 
changes  to  the  deep  black  which  we  are  accustomed  to  in 
a  good  ink.  Tannin  inks  which  write  a  black  at  once 
usually  cannot  penetrate  the  paper,  and  have  consequently 
no  durability  whatever. 

The  following  may  serve  as  a  list  of  the  chief  raw  vege- 
table materials  used  for  making  tannin  inks :  gall-nuts, 
valonia  galls ;  barks  of  oak,  sumach,  poplar,  willow,  fir, 
and  horse-chestnut ;  the  wood  of  the  elm  and  horse-chestnut, 
as  well  as  sloes  and  buckthorn  berries.  This  list  makes  no 
pretence  of  being  complete,  but  only  gives  the  more  im- 
portant materials.  It  is  possible  to  use  any  plant  or  part 
of  a  plant  for  making  these  inks  provided  it  contains 
tannin. 
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Before  describing  more  minutely  the  properties  of  these 
tannin-containing  bodies,  we  propose  to  make  the  reader 
acquainted  with  the  chief  chemical  properties  of  the 
tannins  themselves,  as  a  necessary  preliminary  to  the  com- 
prehension of  the  formation  of  the  inks,  and  as  a  means  of 
enabling  him  to  make  experiments  and  improvements  for 
himself. 

We  proceed  then  to  speak  of  the  tannins  or  tannic  acids 
as  they  occur  in  the  form  of  definite  chemical  compounds. 

Taknins. 

All  the  higher  plants  contain  acids.  All  these  acids  are 
soluble  in  water,  and  many  of  them  are  characterised  by 
a  rough  and  astringent  taste,  and  are  called  tannic  acids. 
If  the  solution  of  one  of  them  is  mixed  with  one  of  gelatine 
a  precipitate  is  formed,  which  consists  of  tannate  of  gela- 
tine. Tannin  behaves  in  a  singular  manner  with  egg 
albumen  and  also  with  fresh  animal  skins.  If  the  hide  of* 
an  animal  is  dipped  into  a  solution  of  tannin  it  will  gradu- 
ally absorb  the  tannin,  and  acquire  the  property  of  keeping 
for  long  periods  without  putrefying,  even  when  in  contact 
with  water.  The  hide  is  also  made  pliable  and  smooth,  and 
is  called  leather. 

Another  property  which  all  the  tannic  acids  have  in 
common  is  to  form  bluish-black  or  greenish  substances 
when  brought  into  contact  with  iron  salts.  These  coloured 
bodies  are  very  prone  to  decompose  and  become  mouldy, 
so  that  a  badly  made  tannin  ink  soon  becomes  utterly 
worthless. 

QUEKCOTANNIC  AciD. 

This  is  the  commonest  of  all  the  tannins,  and  occurs 
in  every  part  of  the  oak,  but  particularly  in  those  morbid 
products  of  the  tree  known  as  gall-nuts.      We  also  have 
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quercotannic  acid  in  Chinese  galls,  in  sumach  (Rhus  cori- 
aria),  in  sloes,  and  in  the  wood  and  bark  of  the  pine. 

Quercotannic  acid  is  freely  soluble  in  water,  spirit,  or 
ether,  or  in  mixtures  of  them.  In  preparing  it  in  a  state 
of  purity,  however,  it  is  best  to  use  only  ether  as  a  solvent. 
Quercotannic  acid  is  besit  prepared  from  gall-nuts  as  fol- 
lows :  The  galls  are  coarsely  powdered  and  put  into  a 
separating  funnel  stuck  in  the  neck  of  a  bottle  as  shown  in 


Fig.  1. 

Fig.  1,  where  T  is  the  funnel  and  F  the  bottle.  The  tube 
shown  permits  air  to  pass  from  F  to  T,  as  liquid  passes 
the  other  way.  A  filtering  plug  of  cotton  wool  having 
been  put  into  the  neck  of  T,  the  gall  powder  is  put  into  it 
and  covered  with  ether.  Care  must  be  taken  not  to  use 
ether  near  a  naked  flame  as  it  gives  off  a  highly  inflam- 
mable vapour.  The  corks  and  tube  are  then  fitted  as  shown, 
to  prevent  loss  of  ether  by  evaporation.    When  the  ether 
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has  all  drained  into  the  bottle  rinse  the  galls  with  as  much 
water  as  will  increase  the  bulk  of  liquid  in  F  by  one-half. 
There  will  now  be  two  layers  of  liquid  in  F.  The  lower 
is  brown  and  contains  the  tannin,  while  the  upper 
layer  is  nearly  pure  ether  and  can  be  used  again.  This 
ether  having  been  decanted,  the  tannin  solution  is  poured 
into  a  shallow  basin  and  left,  with  a  sheet  of  paper  as  a 
lid  to  keep  out  dust,  until  the  ether  has  dried  up, 
and  only  a  pale  yellow  powder  remains,  which  is  pure 
tannin  plus  a  little  water.  The  tannin  is  then  dried  under 
a  bell-jar,  which  also  contains  a  dish  of  concentrated  sul- 
phuric acid.  The  tannin  finally  becomes  a  nearly  white 
amorphous  powder,  having  an  extremely  astringent  taste. 
Tannin  does  not  crystallise,  so  that  the  expression  "  crys- 
tallised tannin,"  sometimes  seen  in  price  lists,  is  misleading. 

If  an  aqueous  solution  of  tannin  is  exposed  to  the  air, 
it  soon  becomes  covered  with  a  thick  crust  of  mould,  and 
in  time  the  tannin  is  all  converted  into  gallic  acid.  Querco- 
tannic  acid,  if  heated  dry,  is  partly  carbonised  and  partly 
changed  into  pyrogallic  acid  which  volatilises. 


Gallic  Acid. 

This  acid  occurs  in  divi-divi,  in  mango  kernels,  and,  to 
a  small  extent,  in  gall-nuts.  If  a  decoction  of  divi-divi  in 
boiling  water  is  allowed  to  cool,  it  deposits  brown  crystals, 
which,  by  solution  in  water,  filtration  through  animal 
charcoal  and  recrystallisation,  become  white.  It  is,  how- 
ever, much  better  to  make  gallic  acid  from  gall-nuts  by 
crushing  them  and  leaving  them  in  a  damp  state  until  the 
mould,  which  rapidly  accumulates  upon  them,  has  con- 
verted the  quercotannic  acid  into  gallic  acid.  This  can 
then  be  dissolved  out  with  water  and  purified  by  crystal- 
lisation. 
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Gallic  acid  is  sharply  differentiated  from  quercotannic 
acid  by  precipitating  neither  gelatine  nor  albumen.  With 
ferrous  salts  it  forms  a  deep  blue  solution,  and  on  this 
property  is  based  the  value  of  gallic  acid  to  the  ink  manu- 
facturer. 

Pyrogallic  Acid. 

When  gallic  acid  is  kept  at  between  210  and  215  deg.  C. 
it  is  gradually  converted  into  pyrogallic  acid.  Distinctive 
properties  of  this  are  the  precipitation  of  the  metal  from 
solutions  of  gold  or  silver  and  the  formation  of  a  bluish- 
black  colour  with  protosalts  of  iron. 

Catbchutannic  Acid. 

Mimosa  catechu,  a  tree  indigenous  to  India,  provides  an 
extract  known  to  commerce  as  cutch.  The  special  tannin 
of  cutch  is  prepared  by  boiling  it  in  water  and  adding 
sulphuric  acid  to  the  decoction.  A  precipitate  is  formed, 
which  is  a  compound  of  catechutannic  with  sulphuric  acid. 
This  precipitate  is  mixed  with  carbonate  of  lead  and  boiled 
in  water.  The  sulphuric  acid  remains  undissolved  as  lead 
sulphate,  and  the  catechutannic  acid  can  be  crystallised 
from  the  filtrate.  A  simpler  method  is  to  extract  the 
cutch  with  ether.  Catechutannic  is  much  like  quercotannic 
acid,  but  is  distinguished  from  it  by  giving  a  dirty  green 
precipitate  with  solutions  of  iron  salts. 

KiNOTANNic  Acid. 

This  occurs  in  gum  kino,  and  is  a  brown  substance  very 
similar  to  catechutannic  acid,  and  forms  a  blackish-green 
compound  with  ferric  salts.  Fermentation  converts  it  into 
kino  red. 
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MoROTANNic  Acid. 

This  is  deposited  from  a  cooling  decoction  of  fustic,  the 
wood  of  Mortis  tinctoria.  It  has  a  sweetish  astringent 
taste,  and  with  ferrous  salts  gives  a  blackish-green  precipi- 
tate. Heated  it  gives  pyromoric  acid,  which  has  to  it 
the  same  relationship  that  pyrogallic  has  to  gallic  acid. 
Moric  acid  is  another  acid  present  in  fustic,  and  is  pro- 
bably related  to  morotannic  acid  in  the  same  way  that 
gallic  acid  is  to  quercotannic  acid,  and  formed,  like  it,  by 
fermentation. 

The  tannic  acids  we  have  just  been  describing  are  chiefly 
important  to  us  from  their  action  on  solutions  of  salts  of 
iron.  Although  this  action  is  different  with  ferric  and 
with  ferrous  salts,  the  difference  is  of  little  importance  to 
the  ink  maker,  for  as  all  ferrous  salts  oxidise  to  ferric 
salts  on  exposure  to  the  air,  the  final  colour  of  the  ink  is 
always  due  to  ferric  iron.  The  following  table  shows  the 
colours  given  by  the  various  tannic  acids  :  — 


Acid. 

Colour  with 
Ferrous  Salts. 

Colour  with 
Ferric  Salts. 

Quercotannic 

Gallic 

Pyrogallic 

Catechutannic 

Kinotannic 

Morotannic 

Blackish-blue 
Dirty  green 

Blackish-blue 
Dark-blue 

Dirty  green 
Blackish -green 
Dark-green 

To  get  a  deep  black  ink  we  must  always  use  a  gall-nut 
tannin. 

Inasmuch  as  the  chemically  pure  tannic  acids  are  too 
dear  to  be  used,  in  practice  we  shall  never  get  any  of  the 
above-named  colours  in  full  purity,  but  always  with  a 
tendency  to  brown  or  black,  owing  to  the  action  of  the 
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other  substances  present.  This  is,  however,  immaterial,  as 
all  that  we  require  is  that  the  colour  should  be  very 
dark  and  also  durable. 

The  tannin-containing  bodies  which  we  use  come  upon 
the  market  in  many  different  qualities,  so  that  we  must 
describe  the  most  important  of  them  fully  enough  to  pre- 
vent our  readers  from  being  cheated  in  purchasing.  As 
iron  salts  are  essential  for  making  tannin  inks,  we  shall 
describe  those  salts  which  we  use,  so  that  our  readers  may 
make  them  for  themselves  if  occasion  should  arise. 

IV. 

RAW  MATERIALS  OF  TANNIN  INKS. 
Gall-nuts. 

Gall-nuts  are  morbid  growths  on  the  leaves  of  various 
kinds  of  oak  caused  by  the  sting  of  the  gall  wasp.  The 
gall-nut  is  formed  round  the  egg  of  the  wasp  which  is  laid 
by  the  sting,  and  the  metamorphoses  of  the  larva  gener- 
ally take  place  inside  the  gall,  which  is  only  deserted  by 
the  insect  when  it  has  reached  its  fully  developed  state  ; 
then  it  bites  for  itself  a  hole  of  escape.  In  trade,  the 
chief  distinction  made  with  galls  is  into  pale  and  dark, 
but  they  are  classified  also  as  white,  yellow,  green,  blue  and 
black  galls.  The  best  galls  are  those  from  which  the  in 
sect  has  not  escaped,  i.e.,  which  are  unperforated,  as  those 
galls  contain  the  highest  percentage  of  tannin.  Good  black 
galls  contain  up  to  27  per  cent,  of  tannin,  included  in 
from  35  to  37  per  cent,  of  soluble  extractive.  The  form 
of  the  galls  is  nearly  spherical,  and  their  size  varies  from 
that  of  a  pea  to  that  of  a  small  walnut.  A  good  gall  must 
be  heavy  and  show  a  compact  mass  when  cut  through.  If 
the  gall  is  very  light  and  filled  with  a  crumbly  mass  it  is 
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of  poor  quality,  as  its  comtent  of  tannin  will  be  low.  Ex- 
perience has  shown,  too,  that  galls  from  southern  countries 
are  richer  in  tannin  than  those  from  the  north. 

The  best  galls  are  the  Levantine  galls,  also  called  Aleppo 
galls.  Next  to  them  in  quality  are  Morea,  Smyrna,  Mar- 
mora and  Istrian  galls.  In  the  third  rank  are  the  French, 
Hungarian,  Italian,  Senegal  and  Barbary  galls. 

The  signs  looked  for  in  the  trade  as  denoting  a  good 
gall  are  almost  perfect  sphericity,  a  size  not  exceeding  that 
of  a  cherry,  a  rough,  unperforated  exterior  and  considerable 
weight. 

Chinese  galls  have  a  smooth  surface,  often  showing  a 
reddish  hue,  and  readily  peeling  oflF.  Inside  is  a  brown 
substance  full  of  the  dead  larvae  of  insects.  It  is  not  yet 
known  with  certainty  from  what  plant  these  galls  come  or 
what  insect  produces  them. 

Knoppebn. 

Ordinary  galls  are  produced  on  the  leaves  and  young 
stems  of  the  oak,  but  there  is  a  kind  produced  by  the  gall 
wasp  stinging  the  immature  cups  of  the  acorns.  The 
result  is  the  development  of  a  gall  instead  of  an  acorn. 

Knoppem  are  misshapen  brown  masses.  They  are  har- 
vested mostly  in  August,  and  the  chief  place  of  production 
is  Hungary.  The  Bakony  forest,  situated  between  the 
Lakes  of  Neusiedler  and  Flatten,  yields  an  enormous  quan- 
tity of  knoppem.  Large  amounts  come  also  from  the  oak 
forests  of  Asia  Minor. 

Knoppem  come  on  the  market  both  whole  and  cmshed. 
Chemically  they  are  practically  the  same  as  the  other 
galls,  and,  like  them,  contain  a  high  percentage  of  tannin 
which  secures  them  great  employment  in  the  leather,  dye 
and  ink  trades. 
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Tanners'  Baeks. 

The  crushed  bark  of  the  elm,  oak,  pine,  poplar,  willow, 
etc.,  is  largely  used  in  tanning.  The  bark,  after  having 
been  once  used,  is  spread  out  by  the  tanners  and  dried  for 
use  again.  The  dried  bark  ferments,  and  its  quercotannic 
acid  becomes  gallic  acid.  Tanners  are  agreed  that  querco- 
tannic acid  makes  much  better  leather  than  gallic,  which 
has  a  tendency  to  produce  brittleness.  For  ink  making, 
however,  they  are  of  equal  value,  so  that  the  once-used 
bark  should  be  bought  from  the  tanners  by  the  ink  maker. 

Gall  Extract. 

Gall  extract,  otherwise  called  tannin  extract,  is  on  the 
market  in  the  form  of  shining  blackish-brown  masses,  hav- 
ing a  very  astringent  taste.  It  is  made  by  boiling  in  water 
galls,  knoppem,  fresh  bark,  and  other  tanniniferous  vege- 
table substances,  and  carefully  evaporating  the  decoction 
to  a  syrup,  which,  on  cooling,  sets  to  a  brittle  mass.  Tannin 
extract  is  now  made  on  a  large  scale  by  boiling  down  the 
decoction  in  vacuum  pans. 

A  good  extract  should  consist  of  little  besides  tannin^ 
and  must  dissolve  completely  in  water  without  any  car- 
bonaceous residue,  giving  a  very  astringent  solution.  When 
it  is  not  too  dear  it  is  a  splendid  material  for  ink  making, 
and  to  be  recommended  especially  to  ink  manufacturers 
who  have  no  space  for  storing  large  quantities  of  galls. 
Besides,  the  use  of  the  extract  simplifies  the  ink  making 
considerably. 

It  must  be  remembered  that  the  extract  is  very  prone  to 
mould  in  damp  air.  It  should  be  kept  in  a  dry  room  in 
casks  or  boxes  lined  with  strong  paper  and  with  well-fitting 
lids. 
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CUTCH  AND  GaMBIEE. 


This  is  also  known  as  Japanese  earth  {succus  catechu  or 
terra  japonica).  It  is  obtained  in  the  East  Indies  from 
the  fruits  and  twigs  of  Mimosa  catechu  by  boiling  down  a 
decoction  of  them.  The  chief  cutch  markets  are  Bombay 
and  Calcutta,  and  it  is  divided  into  yellow  and  brown 
cutch. 

Yellow  cutch  (gambler)  is  sold  in  dice-shaped  pieces, 
which  yield  their  colour  to  boiling  water  and  give  it  a 
sweetish  astringent  flavour.  It  is  better  for  dyers  and 
ink  makers  than  the  brown  kind. 

Brown  cutch  is  closer  and  heavier  than  the  yellow  variety, 
and  the  dark  brown,  shiny,  sticky  lumps  yield  a  reddish- 
brown  decoction. 

Cutch  contains  catechutannic  acid  and  variable  quan- 
tities of  japonic  acid.  There  is  more  of  this  latter  acid 
in  brown  than  in  yellow  cutch.  This  is  the  reason  why 
yellow  cutch  is  better  for  our  purposes,  as  japonic  acid 
is  of  no  use  for  ink  making.  The  following  is  the  percen- 
tage analysis  of  the  two  sorts  :  — 


A  purified  cutch  may  be  had  but  rarely.  It  is  entirely 
soluble  in  water,  and  is  to  be  preferred  even  to  yellow  cutch. 
The  great  demand  for  it  caused  the  production  of  an 
adulterated  extract  in  France.  This  rubbish  is  called 
cachou  epure,  and  consists  of  brown  catechu  mixed  with 
40  per  cent,  or  more  of  its  weight  of  ox  blood. 


Tannin 
Extractives 
Mucilage  . 
Insoluble  matter 


Yellow.  Brown. 

54.5  48.5 

34.0  36.5 

6.5  8.0 

5.0  7.0 
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Gum  Kino. 

This  is  a  brownish-red,  brittle  solid  which  gives  a 
beautiful  reddish-brown  solution  with  water  or  alcohol. 
The  chief  ingredient  is  kinotannic  acid.  The  following  are 
the  principal  sorts  found  in  commerce,  with  the  name  of 
the  plant  from  which  each  is  obtained  :  — 

African  kino       ....  Drepanocarpus  senegalensis. 

East  Indian  kino       .       .       .  Nauclea  Oamber. 

Columbia  kino    ....  Unknown. 

Australian  kino  ....  Eucalyptus  resinifera. 

Jamaica  kino      ....  Cocoluba  nucifera. 

The  first  of  these  is  the  best  gum,  but  it  is  very  rarely 
to  be  met  with  unadulterated.  To  denote  its  purity  more 
precisely  it  is  also  called  Gambia  gum. 

Fustic. 

This  is  the  wood  of  Morus  tinctoria,  and  is  indigenous 
to  the  West  Indies.  It  contains  morotannic  acid.  The 
sumachs,  Ehus  coriaria  and  R.  cotinus,  probably  contain 
the  same  or  very  similar  colouring  matters  as  fustic.  The 
fustics  are  used  for  yellow  dyeing  and  also  (with  iron  salts) 
for  dyeing  black.    They  give  dark  blackish-green  inks. 

We  thus  see  that  the  whole  manufacture  of  tannin  inks 
turns  on  the  coloiurs  which  the  various  tannins  give  with 
iron.  Hitherto  the  expense  of  purification  has  prevented 
the  use  of  pure  tannins  in  ink  making,  and  has  hence  made 
it  impossible  to  determine  exactly  the  proper  proportions 
of  iron  salt  and  tannin. 

Iron  Salts. 

The  commonest  of  these  is  green  vitriol,  ferrous  sul- 
phate.   The  ferrous  salts  have  for  a  base  ferrous  oxide, 
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while  that  of  the  ferric  salts,  the  sesqui-oxide,  contains  a 
larger  percentage  of  oxygen.  Ferrous  salts  have  a  sea- 
green  colour,  and  pass  into  ferric  salts  by  absorbing  oxygen 
from  the  air.  Ferric  salts  are  brownish-red.  Green  bottle- 
glass  contains  ferrous,  brown  bottle-glass  ferric,  oxide. 

Gbeen  Vitbiol. 

This  is  offered  for  sale-  in  the  form  of  large  and  beautiful 
sea-green  crystals,  which  have  an  unpleasant,  metallic, 
astringent  taste,  dissolve  easily  in  water  and,  by  long 
exposure,  crumble  to  a  rust-coloured  powder  of  basic  sul- 
phate. Green  vitriol  is  now  so  cheap,  being  a  bye-product 
of  several  chemical  manufactures,  that  it  does  not  pay 
the  ink  maker  to  prepare  it  for  himself.  We  may,  how- 
ever, describe  how  the  salt  can  be  prepared  free  from 
ferric  iron  if  necessary.  Pour  dilute  sulphuric  acid  on  old 
nails,  hoop-iron  or  other  scrap,  and  as  soon  as  the  evolution 
of  gas  has  ceased,  filter  the  solution  while  it  is  still  warm 
(it  becomes  hot  of  its  own  accord),  and  mix  the  filtrate 
^dth  its  own  volume  of  strong  spirit.  The  spirit  throws 
down  a  pale  green  powder,  which  is  pure  ferrous  sulphate. 
The  precipitate  is  filtered  off,  dried  in  filter  paper,  and 
kept  in  a  closely  stoppered  bottle. 

Inks  made  with  ferrous  sulphate  in  time  contain  ferric 
as  well  as  ferrous  tannate.  Those  made  according  to  anti- 
quated recipes,  by  mixing  solution  of  iron  in  strong  vinegar 
with  decoction  of  galls,  are  also  ferrous  inks. 

Ferbic  Sulphate. 
This  is  prepared  by  mixing  a  solution  of  green  vitriol 
with  some  nitric  acid,  and  boiling.    Unless  too  much  nitric 
acid  has  been  used  we  get  a  rusty-looking  precipitate, 
because  ferric  oxide  requires  more  sulphuric  acid  to  dis- 
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solve  it  than  ferrous  oxide.  This  precipitate  is  basic  ferric 
siilphate.  We  can  either  filter  oflf,  or  carefully  add  sul- 
phuric acid  and  warm  it  until  it  redissolves.  The  addition 
of  any  excess  of  nitric  acid  is  carefully  to  be  avoided,  as 
free  nitric  acid  will  gradually  bleach  ink  made  with  solu- 
tions containing  it. 

These  pure  salts  are  only  worth  preparing  for  use  in 
original  experiments,  as  they  cost  too  much  to  be  used  in 
preparing  ink  for  sale.  Such  experiments  should,  however, 
be  made  by  every  ink  manufacturer  who  wishes  to  improve 
his  business,  especially  if  he  wishes  to  work  with  tanni- 
ferous  material  with  which  he  is  not  familiar.  Ferric 
sulphate  should  be  free  from  excess  of  sulphuric  as  well 
as  of  nitric  acid,  as  acid  fluids  behave  to  tannins  very  differ- 
ently from  liquids  not  containing  an  excess  of  acid. 

V. 

THE  CHEMICAL  CONSTITUTION  OF  THE 
TANNIN  INKS. 

The  tannic  acids  are  always  used  in  the  form  of  the  vege- 
table raw  material.  Hence  the  iron  combines  not  only  with 
tannic  acid,  but  with  other  substances  present  in  the 
vegetable  matter,  whereby  the  colour  and  other  properties 
of  the  ink  are  modified. 

According  to  the  extensive  researches  of  Bostock,  which, 
however,  were  carried  out  a  considerable  time  ago,  the 
following  reactions  take  place  when  a  decoction  of  galls  is 
mixed  with  a  freshly  prepared  solution  of  ferrous  sulphate. 

The  ferrous  oxide  combines  with  quercotannic  acid, 
gallic  acid,  mucilage  and  with  the  extractives.  The  com- 
pounds with  the  acids  are  those  which  give  the  necessary 
colour,  but  the  others  deserve  attention  for  several  reasons. 
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It  is  these  which  often  make  an  ink  flow  too  thickly,  and 
which  impart  the  tendency  to  mould.  Moreover,  an  ink 
which  contains  combinations  of  iron  with  mucilage  or 
extractives  also  quickly  loses  its  colour,  and  deposits  a 
black  sediment  consisting  of  those  compounds.  Its  pre- 
cipitation leaves  the  ink  almost  colourless,  as  it  entangles 
and  carries  down  with  it  the  coloured  particles  of  tannate 
of  iron,  which,  while  suspended  in  the  liquid,  give  the  colour 
to  the  ink. 

Many  experiments  show  that  the  tannic  acid  is  the  only 
constituent  of  gall  decoction  which  is  of  any  value  to  the 
ink  maker.  If,  for  example,  a  cold  infusion  of  galls  is 
made  and  then  kept  boiling  for  a  long  time,  a  flocculent 
precipitate  is  formed,  which  consists  of  extractives  coagu- 
lated by  the  boiling.  If  it  is  filtered  off  and  the  clear  solu- 
tion is  exposed  to  the  air,  it  becomes  very  mouldy  in  a  few 
days.  The  fungi  feed  on  the  solution,  and  thereby  produce 
in  it  important  chemical  changes.  They  convert  the  querco- 
tannic  into  gallic  acid,  and  destroy  the  soluble  extractives 
almost  entirely.  In  a  few  weeks  indeed  the  liquid  may  be 
regarded  as  a  fairly  pure  solution  of  gallic  acid.  If  we  then 
filter,  and  boil  to  kill  the  spores,  we  obtain  a  liquid  which 
gives  with  solution  of  ferrous  sulphate  a  fine  blue-black 
ink,  which  will  keep  for  months  in  an  open  vessel  without 
showing  the  least  sign  of  mould.  The  ink  will,  however, 
gradually  turn  pale  and  deposit  a  black  sediment,  because 
the  fluid  is  not  dense  enough  to  keep  the  tannate  of  iron  in 
suspension.  These  experiments  show  that  the  tannate  and 
gallate  of  iron  are  present  in  ink,  not  in  solution  but  in 
the  solid  state.  The  liquid  must  therefore  be  dense  enough 
to  keep  the  particles  from  settling,  and,  if  necessary,  bodies 
must  be  added  which,  while  without  action  on  the  colour, 
augment  the  density.  For  this  purpose  we  use  either  gum- 
arabic  or  dextrine,  and  also,  although  it  is  a  less  suitable 
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substance,  sugar.  Dextrine  is  much  cheaper  than  gum- 
arabic,  but  has  the  great  fault  of  being  hygroscopic,  so  that 
the  ink  dries  slowly  on  the  paper.  The  use  of  sugar  is 
unadvisable,  not  only  on  account  of  its  price  but  because 
it  favours  the  growth  of  mould,  when  the  ink  becomes  a 
thick,  stringy  mass  and  can  no  longer  be  used. 

In  writing  with  inks  made  with'  ferrous  sulphate  we 
observe  that  the  letters  are  at  first  bluish  or  greenish,  but 
turn  to  a  deep  black  in  time.  This  change  of  colour  results 
from  the  oxidation  of  the  ferrous  to  ferric  tannate,  which 
has  a  darker  colour  than  the  ferrous  compound.  If  the 
ink  is  made  with  ferric  sulphate  it  writes  black  at  once. 

On  account  of  the  variable  amounts  of  tannin  contained 
in  the  raw  materials,  it  is  impossible  to  calculate  the  amount 
of  iron  salt  required  for  any  given  weight  of  galls,  oak 
bark,  etc.  Hence  we  find  in  recipes  great  diflferences  in 
the  relative  quantities  given.  In  our  opinion  nearly  all 
recipes  direct  the  use  of  much  too  large  quantities  of  ferrous 
sulphate,  and  thus  when  the  writing  turns  yellow  or  rusty 
the  cause  is  to  be  found  in  the  presence  of  an  excess  of 
iron  salt  which  gradually  decomposes  the  black  tannate, 
so  that  at  last  nothing  is  left  on  the  paper  but  basic  ferric 
sulphate.  This  substance  is  also  the  cause  of  the  yellow 
marks  seen  on  linen  which  has  been  stained  with  ink  and 
then  repeatedly  washed. 

According  to  experiments  which  have  been  made  on  the 
properties  of  various  inks  in  connection  with  the  relative 
amount  of  galls  and  ferrous  sulphate  used  in  their  pre- 
paration, it  has  been  found  that  equal  weights  of  galls 
and  ferrous  sulphate  gave  a  very  fine  black  ink,  but  that 
the  characters  soon  turned  brown  and  rusty.  With  still 
larger  quantities  of  the  vitriol  the  ink  is  still  black,  but 
very  deficient  in  keeping  power.  The  reason  of  this  is  that 
such  an  ink  contains  green  vitriol  in  an  unchanged  state. 
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This  oxidises  on  the  paper,  forming  the  brown  basic  sul- 
phate. This  brown  can  be  easily  got  by  simply  writing 
with  a  solution  of  ferrous  sulphate  alone.  The  freshly  dry 
letters  are  invisible,  but  exposure  to  the  air  soon  converts 
them  into  the  brown  basic  sulphate. 

We  shall  find,  on  the  oiher  hand,  that  quantities  of 
ferrous  stdphate  much  less  than  the  weight  of  the  galls 
will  still  give  a  good  deep  black  ink,  for  the  extremely 
finely  divided  state  of  the  tannate  of  iron  gives  it  such 
great  colouring  power  that  a  small  quantity  only  of  it  is 
needed. 

If  we  write  on  paper  with  only  decoction  of  galls,  the 
writing  is  at  first  hardly  visible,  but  in  time  it  will  become 
brown,  and  easily  legible.  In  one  special  case,  however, 
to  be  presently  described,  the  writing  may  disappear  alto- 
gether. The  tannins  have  the  property  of  gradually  turn- 
ing brown,  forming  the  humus-bodies  which  we  see  in  the 
soil  and  in  rotten  wood.  This  change  is  greatly  hastened  by 
the  presence  of  alkalies.  Now  paper  always  contains  more 
or  less  lime,  and  this  alkali  helps  the  formation  of  the 
humus  and  the  appearance  of  the  writing.  If  the  writing- 
done  with  gall  decoction  is  wiped  over  when  dry  with  a 
sponge  just  damp  with  solution  of  washing  soda,  the  brown 
letters  will  appear  very  quickly.  But  when  the  paper 
contains  free  chlorine,  the  writing  will  develop  feebly  or 
not  at  all.  Such  paper  will  destroy  the  colour  of  even  the 
very  best  ink  in  time,  as  no  organic  dye  can  withstand 
chlorine,  not  even  indigo  itself.  Such  badly  made  paper 
also  contains  the  seeds  of  its  own  destruction. 

It  is  thus  not  difficult  to  decide  whether  an  ink  should 
contain  an  excess  of  iron  salt  or  an  excess  of  tannin.  In 
the  first  case  it  will  turn  brown,  and  become  nearly  illegible. 
In  the  second  it  will  remain  black  for  a  very  much  longer 
period.    It  must  not  be  forgotten,  however,  that  an  excess 
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of  organic  matter  makes  the  ink  liable  to  mould,  even  after 
it  has  dried  on  the  paper,  so  that  the  colour  fades.  Hence 
to  such  inks  a  disinfectant  must  be  added. 

The  disinfectant  ink  makers  make  the  most  use  of  is  car- 
bolic acid,  which  is  very  cheap  and  is  an  unsurpassable 
preiservative  for  all  inks.* 

Pure  carbolic  acid  crystallises  in  long  colourless  needles, 
having  a  very  penetrating  odour,  and  easily  soluble  in 
water.  The  presence  of  as  little  as  one-hundredth  of  a  per 
cent,  of  carbolic  acid  will  preserve  even  the  most  putrefiable 
liquid  perfectly.  As  the  acid  evaporates  slowly  when  ex- 
posed to  the  air,  however,  rather  more  than  this  proportion 
should  be  present  in  an  ink,  but  never  so  much  that  its 
smell  becomes  perceptible.  The  acid  may  be  made  to 
contribute  somewhat  to  the  colour  of  the  ink,  as  it  forms 
a  violet  compound  with  ferric  sulphate. 

Many  other  disinfectants  exist,  such  as  salicylic  acid, 
borax,  etc.,  which  are  without  smell,  and  so  do  very  well 
for  food,  but  are  not  suitable  for  ink.  A  quantity  of  car- 
bolic acid  that  the  most  delicate  nose  cannot  perceive  is 
quite  enough  to  preserve  the  ink. 

It  is  probable  that  the  huge  amounts  of  sulphate  of  iron 
which  we  find  in  nearly  all  the  older  recipes  are  intended 
to  act  partially  for  preserving  purposes,  as  the  salt  is  a 
disinfectant  itself.  We  have,  however,  pointed  out  the 
very  grave  objections  to  using  excess  of  iron  salt  in  a 
tannin  ink.  No  one  nowadays,  when  we  have  such  a 
perfect  preservative  as  carbolic  acid,  will  think  of  making 
the  iron  salt  do  the  work  of  an  antiseptic  as  well  as  that 
of  a  colouring  agent. 

Although  the  tannin  inks  are  the  most  liable  to  go  bad 
of  any,  carbolic  acid  should  not  be  added  to  them  alone, 
but  to  all  inks,  for  they  are  all  putrefiable  to  some  extent. 

*  See  page  89. 
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The  expense  of  so  doing  is  very  trifling,  and  the  value  ox 
the  addition  can  be  appreciated  by  any  one  who  will  reflect 
that  it  absolutely  guarantees  that  none  of  the  ink  which 
he  manufactures  will  go  bad  either  in  his  hands  or  in  those 
of  his  customers.  An  exception  to  this  rule,  though,  is 
found  in  the  case  of  the  aniline  inks,  which  require  no 
disinfectant,  the  dye  itself  being  one. 

As  regards  the  amount  of  carbolic  acid  to  be  employed, 
one  pound  will  preserve  1,000  gallons  of  ink.  For  the  sake 
of  perfect  safety,  however,  more  is  used,  say  from  4  to 
8  lb.  per  1,000  gallons. 

VI. 

RECIPES  FOR  TANNIN  INKS. 
N.B. — The  quantities  given  in  eecipes  in  this  book 

ARE  in  parts  by  WEIGHT  UNLESS  THE  CONTRARY  IS  DISTINCTLY 
STATED. 

Few  recipes  consist  simply  of  tannin  material,  iron  salt, 
and  thickening.  Most  of  them  mention  other  ingredients, 
although  it  is  often  impossible  to  see  what  influence  these 
can  have  on  the  colour  of  the  product. 

We  proceed  to  give  a  collection  of  first-rate  recipes,  be- 
ginning with  ferrous  inks,  which  have  long  been  made  of 
first-rate  quality,  and  proceeding  to  other  tannin  inks 
subsequently. 

A. — Pure  Tannin-iron  Inks. 
Brande's  Gall  Ink. 

AJeppo  galls 

Crystallised  green  vitriol 
Gum-arabic 
Water 


3 
2 
2 
60 
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This  ink  is  made  cold.  The  crushed  galls  are  placed  in 
half  the  water,  while  the  gum  and  the  vitriol  are  dissolved 
separately  in  the  other  half.  This  solution  is  then  poured 
into  the  vessel  containing  the  galls.  The  resultant  liquid 
can  be  used  as  ink  at  once,  but  it  does  not  fully  oxidise 
and  acquire  its  deepest  colour  before  the  lapse  of  about 
two  months.  During  this  time  it  is  occasionally  stirred, 
and  then,  when  the  coarser  particles  have  settled,  the  ink 
is  bottled.  The  residue  of  the  galls  can  be  used  again,  and 
will  make  a  good  ink  with — 

Green  vitriol   J 

Gum   i 

Water  15 

This  method  of  manufacture  is  extremely  simple,  but  one 
or  two  modifications  greatly  improve  it.  As  the  presence 
of  the  woody  fibre  of  the  galls  is  injurious  they  should  be 
placed  in  a  bag,  which  should  then  be  hung  in  the  water 
with  two-thirds  of  its  bulk  immersed.  The  extraction  of 
the  tannin  then  goes  on  very  fast,  and  all  insoluble  matter 
remains  in  the  bag. 

We  have  also  in  the  ink  many  other  extractives  from  the 
galls,  and  it  is  very  liable  to  mould  and  to  thicken.  When 
the  latter  phenomenon  occurs  the  whole  ink  is  converted 
into  an  oily,  spinning  mass,  which  clings  to  the  nib  and 
cannot  be  remedied  by  filtration,  but  in  most  cases  it  can 
be  cured  by  boiling  it  up  with  one-twentieth  of  its  volume 
of  strong  gall  decoction  for  two  or  three  minutes. 

We  have  by  means  of  numerous  trials  so  far  improved 
Brande's  ink  that  it  responds  fairly  well  to  all  require- 
ments which  can  be  made  of  a  cheap  product.  The  ink 
must  be  regarded  as  a  cheap  ink  only,  but  it  is  an  excellent 
writing  fluid  if  a  very  dark  colour  is  not  essential. 
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Improved  Brande's  Ink  (Lehner). 


Galls  or  knoppern   1,200 

Ferrous  sulphate   800 

Gum-arabic   800 

Water   24,000 

Creosote    3 


Cover  the  galls  with  part  of  the  water,  and  dissolve  the 
gum,  vitriol  and  creosote  separately  in  the  rest  of  the 
water.  Pour  the  solution  on  to  the  galls,  and  cover  up 
the  vessel.  Stir  every  day  for  about  three  weeks,  when  the 
ink  will  have  reached  its  full  blackness,  and  can  be  bottled 
off.    This  ink  will  keep  for  years. 

Ure's  Tannin  Ink. 
This  is  a  very  deep  black  and  very  durable. 


Galls   18 

Ferrous  sulphate   8 

Gum   7 

Water   145 


Add  130  of  the  water  to  the  powdered  galls  in  a  pan, 
and  boil  with  constant  stirring,  to  prevent  the  ink  from 
burning,  for  two  hours,  adding  water  little  by  little  at 
intervals  to  replace  that  lost  by  evaporation.  The  decoc- 
tion is  then  allowed  to  cool,  and  filtered  through  a  linen 
bag,  doubled  or  trebled  if  necessary,  and  sometimes  with 
a  filter  paper  inside.  The  bag  is  suspended  by  the  frame 
shown  in  Fig.  2,  the  spikes  going  through  the  linen.  While 
the  filtration  is  proceeding  we  dissolve  the  vitriol  and  gum 
in  the  remaining  15  parts  of  water,  and  pour  the  solution 
into  the  filtrate. 

The  ink  does  not  develop  its  full  blackness  at  once.  To 
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make  it  keep,  a  little  carbolic  acid  should  be  added  or 
some  oil  of  cloves,  or  even  a  little  gas-tar.  Carbolic  acid, 
however,  is  the  best  thing  to  use.  Gas-tar  was  substituted 
when  carbolic  acid  was  expensive,  but  its  use  is  now 
obsolete  and  to  be  avoided. 

English  Counter  Ink. 

Galls   20 

Ferrous  sulphate   ^ 

Gum   S 

Water   240 

The  water  is  divided  into  three  parts — 100,  80,  and  60 


Fig.  2. 


respectively.  The  galls  are  boiled  in  the  largest  portion 
for  1|  hour.  The  decoction  is  poured  off,  and  the  second 
lot  of  water  is  boiled  on  the  galls  for  an  hour.  It  is 
then  replaced  by  the  smallest  lot  of  water,  which  is  boiled 
on  it  for  half  an  hour.  The  first  two  decoctions  are 
mixed,  and  the  third  is  used  to  dissolve  the  vitriol  and  the 
gum.    The  whole  is  then  mixed. 

This  practice  of  boiling  the  galls  with  several  lots  of 
water  is  highly  to  be  recommended,  as  it  ensures  complete 
extraction.  The  ink  is  finally  mixed  with  a  little  carbolic 
acid,  and  stirred  once  a  day  for  a  week.  The  ink  becomes 
clear  in  a  few  more  weeks  and  is  then  bottled. 

To  tell  when  an  ink  has  cleared,  i.e.,  that  nothing  re- 
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mains  suspended  but  the  necessary  colouring  matter,  mix 
some  of  it  in  a  tumbler  with  water  till  it  is  transparent. 
No  solid  particles  must  then  be  visible  to  the  naked  eye, 
and  on  long  standing  a  black  sediment  should  form  at  the 
bottom  of  a  pale  yellowish-brown  liquid. 

American  Counter  Ink. 


Galls   24 

Ferrous  sulphate   5 

Gum   5 

Water   200 


The  peculiarity  of  this  ink  consists  in  the  fact  that  some 
of  the  vitriol  is  oxidised  by  roasting  the  whole  of  it  before 
use.  This  is  done  over  a  fire  in  an  iron,  or  better  in  an 
earthen,  pan.  The  vitrol  first  loses  its  water  of  crystallisa- 
tion and  becomes  white.  It  afterwards  turns  yellow  from 
the  formation  of  ferric  sulphate.  Over-heating  converts 
some  of  this  into  the  basic  sulphate,  which,  being  insoluble, 
is  waste.  We  have  therefore  modified  the  roasting  pro- 
cess somewhat  with  the  best  results.  We  mix  two  parts 
of  water  with  one  of  concentrated  sulphuric  acid,  and  pour 
the  mixture  over  twenty  parts  of  ferrous  sulphate.  The 
whole  is  then  slowly  heated  to  the  fusing  point  of  lead. 
We  thus  obtain  a  substance  perfectly  soluble  in  water. 
Care  must  be  taken  that  the  heat  expels  all  excess  of  sul- 
phuric acid  from  the  mass  or  the  ink  will  corrode  steel  nibs, 
and  be  unusable. 

Karmarsch's  Gall  Ink. 


Galls   18 

Ferrous  sulphate   7 

Gum   7 

Water                                                                    .  64 
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The  solids  are  powdered  and  left  for  a  week  in  three- 
quarters  of  the  water,  with  one  daily  stirring.  The  rest  of 
the  water  is  then  added,  and  the  ink  is  fit  for  use. 

This  ink  is  very  good  and  cheap,  but  readily  ferments, 
and  should  therefore  be  mixed  with  carbolic  acid  or  with 
oil  of  cloves.  The  latter  is  an  antiseptic  and  has  a  pleasant 
smell. 

Gall  inks  attack  nibs  when  not  quite  free  from  acid. 
Hence  some  recipes  contain  an  alkali.  An  example  of 
these  is — 

Link's  Steel-Pen  Ink. 


Galls   224 

Ferrous  sulphate    .       .       .     ^   96 

Gum   80 

Water   3,200 

Ammonia   2 

Spirit   128 


The  ammonia  is  to  neutralise  the  free  acid,  and  the  object 
of  the  spirit  is  to  prevent  mould  and  to  hide  the  smell  of 
the  ammonia.  We  think  the  spirit  quite  superfluous,  as 
it  not  only  adds  to  the  prime  cost  of  the  ink,  but  makes 
the  ink  dry  up.    We  have  improved  the  ink  as  follows:  — 

Link's  Steel-Pen  Ink  [Improved  by  Lehner). 


Galls   112 

Ferrous  sulphate   48 

Copper  sulphate    ........  2 

Gum   40 

Water   1,600 


When  the  ink  is  made  it  is  treated  with  carbonate  of 
ammonia  so  long  as  a  strong  effervescence  is  caused.  The 
reason  for  adding  the  copper  sulphate  is  that  this  salt 
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covers  a  new  nib  dipped  into  the  ink  with  a  coating  of 
copper,  which  protects  it,  as  copper  is  much  less  easily 
corroded  than  steel.  At  least,  we  thereby  guarantee  the 
surface  of  the  nib  from  rust,  but  the  point  very  soon  loses 
its  copper  coating  through  friction  against  the  paper. 

B. — Gallic  Acid  Inks. 

The  gallic  acid  inks  combine  with  a  beautiful  blue-black 
colour  the  valuable  property  of  being  far  less  liable  to 
decomposition  than  those  made  from  quercotannic  acid. 
The  speciality  of  the  manufacture  consists  in  the  pre- 
liminary conversion  of  all  that  acid  into  gallic.  This  is 
done  by  simply  allowing  the  galls  or  their  decoction  to 
ferment  spontaneously.  It  is,  however,  often  very  incon- 
venient to  have  a  big  vat  of  decoction  standing  fermenting 
for  weeks  together.  Hence  we  give  the  following  very 
practical  method  of  simplifying  the  work.  A  vat  is  nearly 
filled  with  the  coarsely  powdered  galls  or  bark,  and  just 
enough  water  at  from  20  to  25  deg.  C.  is  then  poured  on 
to  cover  the  mass.  The  contents  of  the  vat  mould  with 
great  rapidity,  and  the  fungus  fills  the  inside  of  the  mass 
with  a  whitish  felt  and  covers  it  with  a  green  crust.  The 
whole  conversion  into  gallic  acid  is  completed  in  from 
8  to  10  days,  when,  to  prevent  further  action,  boiling  water 
is  poured  over  the  mass  to  kill  the  ferment.  The  solution 
of  gallic  acid  is  then  drawn  off  by  means  of  a  cock.  It 
gives  ink  of  a  fine  blue-black  colour  and  of  great  durability. 

The  names  under  which  these  gallic  acid  inks  come  on 
the  market  are  as  various  as  the  recipes  for  making  them. 
We  here  give  some  of  the  best :  — 
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First  Quality  Gallic  Acid  Ink. 


Gall-nuts   50 

Ferrous  sulphate   10 

Gum   10 

Water   2,000 

Carbolic  acid   2 


The  crushed  galls  are  soaked  in  the  water  and  allowed  to 
ferment.  This  often  takes  some  time,  especially  in  the 
winter.  It  is  a  good  plan  to  inoculate  the  mass  with  the 
mould  from  a  piece  of  mouldy  bread  or  leather.  The  fer- 
mented liquid  is  filtered,  and  the  other  ingredients  dis- 
solved in  it. 

Bunge's  Gallic  Acid  Ink. 


Galls   8 

Water   64 

Ferrous  sulphate   4 

Gum   2 


The  larger  part  of  the  water  is  poured  boiling  over  the 
crushed  galls,  which  are  then  allowed  to  ferment  for  two 
months.  The  liquid  is  then  drawn  oflf,  and  the  residue  is 
rinsed  with  the  rest  of  the  water.  The  two  solutions  are 
filtered  together  and  the  gum  is  dissolved  in  the  filtrate. 
The  vitriol  is  then  added  in  the  form  of  concentrated 
solution. 

Bolley's  Inks. 

Bolley,  formerly  professor  at  Zurich,  has  published  the 
following  recipes,  showing  great  diversity  in  proportions  :  

1. 

Galls  

Ferrous  sulphate  . 
Gum  


126 
24 
24 
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This,  according  to  our  experience,  gives  a  good  ink,  but 
contains  galls  in  excess. 

Galls 

Ferrous  sulphate 
Gum 
Water  . 

Here  the  proportion  of  vitriol  to  galls  is  correct. 
Galls 

Ferrous  sulphate 
Gum 
Water  . 

In  this  there  is  an  excess  of  iron  salt,  and  ink  made  from 
the  recipe  turns  yellow  sooner  than  those  made  from  the 
first  two. 

Stake's  Ink. 

Boil  100  oz.  of  Aleppo  galls  with  8  gallons  of  water,  and 
dissolve  in  the  decoction  from  33  to  50  oz.  of  gum.  When 
cold  add  66  oz.  of  ferrous  sulphate,  66  oz.  of  indigo-carmine, 
and  1  oz.  of  carbolic  acid.  This  is  a  beautiful  ink,  but  the 
indigo-carmine  makes  it  an  expensive  one. 

Cheap  Gallic  Acid  Inks. 
1. 

Galls  

Logwood  

^Dextrine  

Alum  » 

Ferrous  sulphate  

Soft  water  


66 
22 
19 
1,000 


62 

31 
31 
1,000 


100 
30 
40 
12 
45 
1,000 
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2 

Galls  

Dextrine        .       .       ,  , 
Ferrous  sulphate  . 
Soft  water  .... 

3. 

Japan  galls  

Dextrine  

Ferrous  sulphate  

Indigo-carmine  

Water  

4.  {School  Ink.) 

Japanese  galls  

Water  

Dextrine  

Ferrous  sulphate  

Pyroligneous  acid  

Logwood  extract  

Extra  Cheap  Iron  Inks. 

Leather  cuttings  can  be  used  with  great  advantage  for 
the  manufacture  of  glue  and  ink.  The  cuttings  are  covered 
with  water  containing  ^  per  cent,  of  hydrochloric  acid, 
and  left  for  a  week.  The  liquid  is  then  run  off,  and  as 
much  as  possible  is  squeezed  out  of  the  leather.  The  leather 
is  then  treated  for  another  week  with  another  lot  of  dilute 
acid.  The  solutions  are  filtered  and  mixed,  and  enough  fer- 
rous sulphate  is  added  to  make  letters  written  with  the  ink 
turn  a  deep  black  in  a  few  hours.  The  ink  is  then  exposed 
to  the  air  for  several  weeks,  to  darken  it,  and  finally  battled. 
The  leather  residues  are  first  soaked  and  then  boiled  in 
water,  and  will  yield  a  very  good  if  rather  dark-coloured 
joiners'  glue,  for  which  it  may  be  possible  to  find  a  market. 


58 
40 
40 
300 


180 
120 

85 
90 
2,500 


30 
720 
36 
10 

2 
28 
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VII. 

LOGWOOD   TANNIN  INKS. 

Logwood  or  Campeachy  Wood. 

Logwood  is  a  medium-sized  tree,  indigenous  to  the  West 
Indies  and  the  greater  part  of  tropical  America,  and  known 
by  the  name  of  Hcematoxylon  campechianum.  The  wood  is 
red  or  dark  brown,  from  the  presence  of  a  special  colouring 
matter  called  haematoxylin,  which  is  extracted  by  boiling 
water. 

The  decoction  is  dark  red,  and  gives  an  intense  dark  blue- 
black  with  iron  salts.  Hsematoxylin  has  a  great  affinity 
for  ammonia,  and  forms  with  it  crystals  which  are  green 
to  reflected  and  red  to  transmitted  light. 

Logwood  comes  upon  the  market  in  fairly  large  pieces, 
sometimes  with  the  white  sapwood  still  adhering  to  it, 
but  sometimes  freed  from  it.  It  is  very  easy  to  extract 
the  colouring  matter  from  ground  logwood,  and  this  is 
therefore  preferred  by  ink  makers;  but  wrongly,  as  it  is 
so  extensively  adulterated  with  foreign  woods  and  water 
that  it  can  only  be  safely  bought  by  an  expert. 

Logwood  Exteact, 

This  can  be  highly  recommended  for  use  by  the  ink 
manufacturer,  as  it  is  very  convenient,  and  its  relative  price 
is  very  small  when  we  consider  that  the  trouble  and  expense 
of  preparing  it  are  avoided.  It  can  be  roughly  estimated 
that  the  extract  is  equivalent  to  four  times  its  weight  of 
the  wood. 

Commercial  logwood  extract  occurs  in  the  form  of  irregu- 
lar pieces  or  flat  plates  with  a  shining  dark-brown  surface. 
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and  readily  soluble  in  water,  leaving,  if  the  extract  is  good, 
very  little  residue,  which  consists  of  substances  coagulated 
by  the  heat  of  the  evaporation. 

Although  logwood  decoction  or  a  solution  of  the  extract 
will  make  ink  with  an  iron  salt  and  without  any  third 
substance,  yet  logwood  is  preferably  used  as  an  addition 
to  tannin  inks  which  are  not  black  enough  without  it. 

The  logwood  may  either  be  boiled  or  macerated  with  the 
galls,  or  the  two  decoctions  may  be  made  separately  and 
then  mixed.  If  logwood  extract  is  used  it  is  dissolved  in 
the  least  possible  quantity  of  hot  water,  and  added  to  the 
solution  of  the  other  ingredients  separately  made. 

The  logwood  tannin  inks  have  a  splendid  blue-black 
colour  and  fair  freedom  of  flow.  They  also  have  the  great 
advantage  that  they  attack  the  nibs  less  than  pure  tannin 
inks,  as  the  logwood  probably  forms  a  varnish  on  the  pen 
when  it  is  laid  aside,  which  excludes  the  air  and  prevents 
rust. 

Campeachy  Ink. 


Galls   9 

Ferrous  sulphate   9 

Logwood  shavings   9 

Gum   9 

Water   180 

Vinegar   180 


Dissolve  the  gum,  the  vitriol,  and  the  galls  in  the  vinegar, 
and  make  a  decoction  with  the  logwood  and  the  water. 
Then  mix.  The  water  which  evaporates  during  the  making 
of  the  logwood  decoction  must  be  replaced. 
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Campeachy  Exteact  Ink. 

Galls   36 

Ferrous  sulphate   36 

Logwood                                                              .  9 

Gum   36 

Water   300 

Vinegar   60 

Proceed  as  above,  and  filter  the  finished  ink. 

Eibancourt's  Campeachy  Ink. 

Galls   16 

Logwood  raspings   8 

Ferrous  sulphate   8 

Copper  sulphate   2 

Gum   6 

Sugar   2 

Water   200 


The  logwood  is  boiled  with  the  water  till  half  the  liquid  is 
evaporated.  The  decoction  is  filtered  hot,  and  the  other 
ingredients  are  dissolved  in  it.  As  soon  as  ink  is  cleared, 
which  takes  about  three  days,  it  is  run  off  from  the  sedi- 
ment and  bottled. 

Campeachy  Gallic  Acid  Inks. 

These  much  resemble  the  inks  last  described,  and  practi- 
cally the  only  difference  is  that  they  contain  gallic  instead 
of  quercotannic  acid. 

First  Quality  CGAI. 


Galls   20 

Campeachy  wood   30 

Ferrous  sulphate   20 

Gum   30 

Water   130 


LOGWOOD  TANNIN  INKS. 


39 


Crush  the  galls,  and  let  them  ferment  with  80  of  the  water 
for  a  fortnight.  Then  draw  ofi  the  liquid,  and  rinse  the 
residue  with  enough  water  to  make  the  liquid  and  washings 
up  to  100.  The  remaining  50  of  the  130  of  water  is  boiled 
on  the  logwood  raspings  till  the  solution  only  weighs  30. 
It  is  then  filtered  hot,  and  the  vitriol  and  gum  are  dis- 
solved in  it.  It  is  then  mixed  with  the  gallic  acid  solution. 
In  a  few  days  there  will  be  a  considerable  precipitate.. 
The  supernatant  liquid  is  an  excellent  ink  of  a  pure  black 
colour. 

HEMATOXYLIN  InK. 

This  differs  from  the  last  chiefly  in  name.  The  following 
is  the  recipe  :  — 

Galls   40 

Logwood   SO 

Ferrous  sulphate   30 

Gum   25 

Water   200 

Leave  the  powdered  galls  with  part  of  the  water  for  at 
least  three  months  in  a  uniformly  warm  room. 

We  differ  here  from  the  recipe,  for  a  fortnight  is  certainly 
ample  for  the  complete  conversion  of  the  quercotannic  into 
gallic  acid.  If  a  longer  time  is  allowed  other  changes  set 
in,  and  the  gallic  acid  is  itself  altered  and  much  of  it  con- 
verted into  substances  quite  useless  for  ink  making.  This 
is  quite  irrespective  of  the  waste  of  time  and  capital 
involved  in  substituting  thirteen  weeks  for  two.  Even  if 
there  were  a  little  quercotannic  acid  left,  that  would  not 
matter  in  the  least.  The  logwood  is  then  boiled  for  some 
hours  with  the  gallic  acid  solution,  adding  water  so  as  to 
keep  the  volume  constant.  The  vitrei  and  gum  are  then 
dissolved  in  a  little  of  the  liquid,  which  is  then  aaaed  to 
the  main  mass. 


40 


INK  MANUFACTURE. 


VIII. 

FERRIC  INKS. 

As  already  stated,  many  inks  only  acquire  a  deep  black 
colour  a  considerable  time  after  the  writing  has  been  done. 
The  change  is  due  to  the  oxidation  of  the  ferrous  to  ferric 
tannate.  As  a  necessary  consequence  of  this  many  attempts 
have  been  made  to  use  ferric  salts  only  in  the  manufacture, 
so  as  to  get  an  ink  which  will  write  a  deep  black  from  the 
first.  The  chief  method  is  to  roast  the  ferrous  sulphate, 
i.e.,  to  oxidise  it  by  heating  it  in  the  air  before  it  is  used. 
Our  experiments,  however,  have  shown  that  inks  containing 
ferric  iron  only  are  of  very  little  value.  We  prepared  the 
ferric  sulphate  by  boiling  a  solution  of  the  ferrous  salt 
with  nitric  acid  or  by  dissolving  the  sesquioxide  in  sulphuric 
acid. 

On  adding  to  the  ferric  salt  a  decootion  of  galls,  fer- 
mented or  unfermented,  and  with  or  without  logwood,  an 
ink  was  obtained  which  wrote  at  once  with  a  faultless 
lustrous  black,  but  in  time  the  characters  lost  their  lustre 
and  became  of  a  brownish  hue.  Worse  than  all,  however, 
the  ink  adhered  so  loosely  to  the  paper  that  with  a  little 
care  the  writing  could  be  entirely  erased  with  a  damp 
sponge.  It  was  only  after  some  years  that  the  ink  with- 
stood the  sponge  to  some  extent.  Probably  the  ferrous 
compounds  penetrate  the  paper  more  deeply  than  the  ferric 
salts,  so  that  when  the  persalts  are  formed  on  the  pap3r 
they  are  formed  below  the  surface,  and  are  hence  protected 
by  the  fibre  from  removal  with  water.  The  browning  of 
the  writing  done  with  a  ferric  ink  is  probably  due  to 
separation  of  part  of  the  sesquioxide ;  this  in  the  free  state 
shows  the  reddish-brown  colour  which  is  so  familiar  in 
rust. 
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Japan  Ink. 

This  long  celebrated  ink  principally  consists  of  ferric 
tannate.  It  is  made  by  roasting  green  vitriol  at  a 
moderate  heat  and  then  treating  it  with  logwood  ex- 
tract and  decoction  of  galls.  It  is  of  a  deep  black  at  first, 
but  has  all  the  drawbacks  above  noted  as  belonging  to 
ferric  inks.  Like  all  other  ferric  inks,  too,  it  does  not 
flow  very  freely,  and  the  nib  must  be  carefully  cleaned 
after  use  or  it  will  soon  be  so  encrusted  as  to  be  unusable. 

The  best  iron  inks  are  thus  those  made  from  ferrous 
sulphate.  The  writing  soon  comes  to  have  the  necessary 
amount  of  ferric  oxide  in  it  to  make  the  writing  black 
by  spontaneous  oxidation  on  exposure  to  the  air. 

IX. 

ALIZARINE  INKS. 

If  the  name  shows  anything  these  inks  should  contain 
alizarine.  Alizarine  is  a  red  colouring  matter  occurring  in 
madder  {Ruhia  tinctoria),  but  it  is  now  always  prepared 
artificially.  It  is  very  largely  used  in  dyeing,  especially  in 
Turkey-red  dyeing.  Nevertheless,  most  of  the  so-called 
alizarine  inks  contain  neither  alizarine  nor  any  other  con- 
stituent of  madder.  We  do  not  exactly  know  how  such 
inks  came  to  be  called  alizarine  inks,  but  seeing  that  real 
alizarine  inks  are  most  excellent  ones,  we  have  little  doubt 
that  the  name  was  adopted  for  fraudulent  reasons,  and  to 
deceive  chemists  as  well  as  the  general  public. 

The  inks  so  far  described  owe  their  colour  to  the  presence 
of  suspended,  and  very  finely  divided  quercotannate  or  gal- 
late  of  iron.  The  sole  object  of  adding  gum  is  to  keep  the 
coloured  precipitate  in  suspension,  and  if  it  is  omitted  a 
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black  precipitate  will  soon  form  in  the  ink.  The  formation 
of  this  sediment  can,  however,  be  completely  prevented 
by  adding  to  the  ink  an  acid  which  will  dissolve  it.  For 
this  purpose  acetic  acid  is  specially  suitable,  and  we  have 
here  the  secret  of  what  are  called  alizarine  inks.  They 
are  simply  iron  inks  in  which  any  precipitation  of  tannate 
of  iron  is  prevented  by  acidification  with  acetic  acid,  or 
occasionally  with  sulphuric.  The  solution  has  generally 
a  rather  pale  greenish  or  brownish  colour,  and  the  writing 
is  at  first  green,  turning  in  a  few  hours  to  a  fine  black. 
The  process  of  blackening  is  a  double  one ;  the  acetic  acid 
evaporates  in  part,  leaving  the  solid  matter  it  had  in  solu- 
tion behind  it.  Another  part  of  the  acid  is  neutralised, 
partly  by  the  lime  in  the  paper,  but  chiefly  by  the  ammonia 
of  the  atmosphere.  There  is  always  lime  in  paper,  from  the 
water  used  in  its  manufacture.  If  a  wet  writing  with  an 
alizarine  ink  is  put  under  a  bell-glass  with  a  dish  of  am- 
monia, the  writing  becomes  black  almost  instantly. 

Of  course  an  ink  which  contains  so  strong  a  free  acid 
as  acetic  or  sulphuric  must  corrode  steel  nibs  rapidly,  but 
that  only  happens  the  first  time  the  nib  is  used.  If  the 
ink  is  then  allowed  to  dry  on  the  nib  it  forms  a  protective 
coating  which  prevents  further  action.  Naturally  all  excess 
of  free  acid  should  be  avoided  in  the  manufacture,  if  only 
for  the  sake  of  economy.  An  ink  which  has  been  acciden- 
tally made  too  acid  may  be  brought  to  the  right  point 
by  the  cautious  addition  of  ammonia.  If  too  much  alkali 
is  added  the  object  of  adding  the  acid  is  lost,  for  it  all 
becomes  neutralised  and  solid  matter  appears  in  the  ink. 
More  of  the  too  acid  ink  can  be  mixed  in  in  this  case. 
The  best  plan  of  all  is  to  divide  the  ink  which  is  too  acid 
into  two  parts.  One  is  then  made  neutral  with  the  am- 
monia, and  mixed  with  the  other. 

The  "  alizarine  "  inks  have  become  very  favourite  writing 
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inks,  partly  because  they  leave  no  sediment,  even  when 
they  have  stood  for  years  in  bottle,  and  partly  because  they 
flow  very  freely  from  the  pen — a  matter  of  great  import- 
ance for  quick  writing.  The  great  objection  to  them  is 
their  pale  colour.  In  some  cases  the  fresh  writing  is 
barely  visible.  This  can  be  got  rid  of  by  adding  just 
enough  of  a  solution  of  a  very  powerful  dye,  which  is,  in 
its  turn,  concealed  when  the  ink  turns  black.  Before  the 
discovery  of  the  water-soluble  aniline  dyes,  indigo-carmine 
was  the  only  substance  available  for  this  purpose.  Until 
the  artificial  dyes  were  invented  indigo-  and  cochineal- 
carmines  had  the  greatest  colouring  power  known,  and 
both  were  therefore  much  used  by  the  ink  maker  in  spite 
of  their  high  price.  In  fact  no  other  dye  is  so  suitable 
for  his  purpose  as  indigo-carmine,  but  we  have  now  artificial 
dyes  which  will  serve  our  purposes  even  in  smaller  quan- 
tities than  will  suffice  of  indigo-carmine,  and  they  have 
therefore  replaced  it  to  a  large  extent.  It  is  nevertheless 
suitable  for  every  kind  of  ink,  and  in  addition  forms  in 
itself  an  excellent  ink  both  for  writing  and  for  stamping. 
We  must  hence  describe  it  carefully. 


Indigo-Carmine  . 

Indigo  is  the  splendid  blue  dye  obtained  by  a  fermenta- 
tive process  from  Anil  indigofera,  a  plant  indigenous  to 
India.  Very  many  kinds  of  indigo  come  upon  the  market, 
and  Bengal  indigoi  is  considered  the  best. 

Indigo  has  a  deep  dark-blue  colour  and  a  characteristic 
coppery  lustre.  The  following  infallible  tests  of  good 
quality  should  be  carefully  noted  :  — 

The  pieces  must  be  light,  and  of  a  uniform  colour,  and 
show  a  uniform  fracture.  Sand  and  pebbles  must  be  ab- 
sent, and  on  rubbing  with  the  finger-nail  the  coppery 
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lustre  must  appear  distinctly.  The  pieces  must  not  feel 
damp.  They  are  often  sprinkled  with  water  to  add  to 
the  weight. 

To  prepare  indigo-carmine  we  must  dissolve  the  indigo 
in  sulphuric  acid.  This  can  only  be  done  in  the  fuming 
or  Nordhausen  acid,  and  only  when  the  indigo  is  quite  dry. 
Having  powdered  our  indigo  fine  (it  is  a  mistake  to  buy 
indigo  ready  ground,  as  it  is  then  usually  adulterated), 
we  dry  it  with  the  greatest  care  at  a  temperature  which 
must  not  exceed  120  deg.  C.  at  the  highest.  The  acid  is 
then  poured  on  to  the  indigo  while  it  is  still  warm.  The 
quantity  needed  depends  upon  the  purity  of  the  indigo 
and  on  the  strength  of  the  acid.  It  is  usually  about  four 
times  the  weight  of  the  dry  indigo. 

The  acid  must  be  added  slowly  with  constant  stirring 
with  a  glass  rod,  and  the  indigo  must  be  in  a  roomy  earthen 
basin,  because  the  act  of  solution  is  accompanied  by  much 
frothing.  When  all  the  acid  is  in,  the  basin  is  left  covered 
up  for  twenty-four  hours.  By  that  time  the  conversion 
of  the  indigotin  into  sulphindigotic  acid  is  complete,  and  the 
latter  compo'und  must  be  at  once  converted  into  indigo- 
carmine  of  inferior  quality,  as  it  would  be  mixed  with 
substances  previously  mixed  with  the  indigotin  which  have 
been  carbonised  by  the  sulphuric  acid.  To  get  pure  indigo- 
carmine  we  dilute  the  liquid  with  10  or  12  times  its  volume 
of  pure  water,  and  allow  it  to  stand  for  a  few  days,  till  all 
the  insoluble  matter  has  settled  to  the  bottom.  The  clear 
solution  then  looks  black  in  large  masses,  but  slender 
columns  of  it  are  transparent  and  of  a  splendid  blue  colour. 
It  is  decanted  and  evaporated  without  boiling,  and  at  the 
same  time  neutralised  with  carbonate  of  potash.  As  soon 
as  the  effervescence  due  to  the  escape  of  carbonic  acid  has 
ceased  we  have  a  solution  of  pure  indigo-carmine,  which  is 
jDotassic  sulphindigotate.    This  salt  can  be  got  in  the  solid 
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state  by  very  cautious  further  evaporation,  but  it  is  more 
usual  to  precipitate  it  with  carbonate  of  soda,  on  the  addi- 
tion of  which  the  indigo-carmine,  being  less  soluble  in  saline 
solutions  than  in  water,  is  thrown  down.  It  is  filtered 
off  and  dried,  when  it  shows  an  efflorescence  of  the  excess 
of  soda. 

Indigo-carmine  when  dry  has  a  deep  blue  colour  with  a 
strong  coppery  lustre.  It  is  extremely  soluble,  and  a  very 
small  quantity  of  it  gives  an  intense  blue  colour  to  the 
water.  It  is  very  difficultly  soluble  in  alcohol  or  in  saline 
solutions. 

For  ink  making  it  is  quite  unnecessary  to  evaporate 
down  the  solution  of  indigo-carmine.  As  soon  as  the 
neutralisation  with  carbonate  of  potash  is  finished,  the 
solution  should  be  concentrated  and  preserved  in  bottles. 
It  is,  however,  required  in  a  solid  state  for  water-colour 
painting  and  as  a  laundry  blue  or  for  india-rubber  stamps. 
The  above-mentioned  efflorescence  spoils  the  look  of  the 
solid  substance,  and  can  be  prevented  by  adding  glycerine 
to  the  mass.  The  hygroscopic  qualities  of  the  glycerine 
prevent  the  soda  from  crystallising,  and  make  the  dark 
blue  of  the  indigo-carmine  appear  to  the  fullest  advantage. 

Counter  Alizaeine  Ink. 


Ferrous  sulphate   ^■^ 

Gum   ^ 

Acetic  acid  

Indigo-carmine  solution   ^0 

This  green,  readily  flowing  ink  is  made  by  soaking  the 
powdered  galls  in  the  acetic  acid,  drawing  off  the  solution 
after  a  few  days,  and  dissolving  the  vitriol  and  the  gum 
in  a  part  of  it,  which  is  then  added  to  the  rest.  Finally 
the  indigo-carmine  is  added.    It  is  best  not  to  weigh  it, 


46  INK  MANUFACTUEE. 

but  to  add  it  gradually  till  the  ink  writes  a  fine  bluish-green 
at  once.  The  ink  is  bottled  as  soon  as  this  point  is  reached, 
and  forms  a  clear  dark-green  solution. 

Many  ink  makers  use  sour  beer  instead  of  vinegar,  and 
thus  get  an  ink  which  soon  moulds  on  exposure.  To  avoid 
this,  and  at  the  same  time  save  expense,  crude  pyroligneous 
acid  should  always  be  employed.  The  carbolic  acid  in  this 
prevents  any  mould  from  growing. 

FiEST  Quality  Alizarine  Ink. 


Galls   40 

Iron  solution   15 

Indigo-carmine   5 

Gum  

Pyroligneous  acid   10 

Water   100 


This,  which  is  the  best  of  all  alizarine  inks,  and  has  no 
action  on  steel,  is  prepared  from  the  above  hitherto  un- 
published recipe,  as  follows  :  — 

The  galls  are  powdered  and  soaked  in  the  water  ajid 
half  the  acid  for  a  week.  The  quercotannic  acid  is  thus 
completely  extracted,  but  none  of  it  converted  into  gallic, 
a,s  the  pyroligneous  acid  prevents  any  fermentation.  The 
iron  solution  is  prepared  from  pyroligneous  acid  and  scrap 
iron,  left  together  for  a  week.  This  solution  must  contain 
enough  acid  to  keep  the  acetate  of  iron  in  solution.  To 
test  this  point  a  sample  of  the  gall  infusion  is  mixed  with 
one-tenth  of  its  volume  of  the  iron  solution.  The  thin 
column  of  the  mixture  should  be  clear  and  oif  a  dark-green 
colour,  but  if  the  column  is  black  and  opaque  more  acetic 
acid  is  necessary,  and  the  additional  amount  required  must 
be  ascertained  exactly  by  adding  measured  quantities  of 
pyroligneous  acid,  with  constant  stirring,  till  the  liquid 
assumes  the  appearance  described.    From  this  the  extra 
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amount  wanted  for  the  whole  lot  of  ink  can  be  calculated. 
Any  necessary  extra  acid  is  then  added  to  the  gall  infusion, 
the  gum  is  dissolved  in  it,  and  the  iron  solution  is  then 
put  in.  Enough  indigo-carmine  is  then  added  to  give  the 
required  shade. 

Alizarine  Indigo  Ink. 
The  following  is  Prollins  and  Bley's  recipe :  — 


Galls   20 

Indigo    .   2 

Fuming  sulphuric  acid  .   8 

Iron  filings   ^ 

Chalk   4 

Water   160 


Boil  the  crushed  galls  with  the  water  till  the  infusion 
weighs  40.  Dissolve  the  indigo  in  the  acid,  add  40  of 
water  to  the  solution,  and  then  put  it  into  the  gall  infusion. 
Then  put  in  the  iron  filings,  where  they  dissolve  with 
evolution  of  hydrogen,  the  ferroms  sulphate  reacting  with 
the  quercotannic  acid.  The  excess  of  sulphuric  acid  is  then 
precipitated  as  sulphate  of  lime  by  means  of  chalk.  A 
still  better  plan  is  to  dissolve  the  iron  in  the  indigo  solu- 
tion first,  neutralising  them  with  chalk,  and  adding  the 
gall  infusion  after  decantation  from  the  sulphate  of  lime. 
The  reason  is  that  in  the  method  first  mentioned  the  cal- 
cium sulphate  carries  down  with  it  some  of  the  colouring 
matter  of  the  ink.  This  method  is  simpler  but  more 
expensive  than  using  sulphate  of  iron  ready  made. 

American  Alizarine  Ink. 


Powdered  galls   40 

Ferrous  acetate   15 

Gum   10 

Pyroligneous  acid                                                   .  10 

Indigo-carmine   5 

Water   100 
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We  coiild  give  many  more  recipes  for  these  inks,  bnt 
they  simply  vary  from  those  given  and  about  to  be  given 
in  the  proportions  of  the  ingredients,  without  giving  any 
better  inks. 

Eeal  Patent  Alizabine  Ink. 


Aleppo  galls   84 

Dutch  madder   6 

Indigo-carmine   2 

Ferrous  sulphate   10 

Pyrolignite  of  iron   4 


The  galls  and  madder  are  boiled  with  water  down  to  240 
of  solution,  and  the  other  ingredients  are  added  after  filter- 
ing. The  addition  of  the  madder  makes  very  little  diflfer- 
ence  to  the  beauty  or  the  durability  of  the  ink,  and  it  is 
now  very  difficult  to  get  madder. 

Hager's  Alizarine  Ink. 

In  a  roomy  earthen  dish  (to  allow  for  frothing)  put  12 
of  fuming  sulphuric  acid,  and  add  to  it,  little  by  little,  2 
of  indigo.  Twenty-four  hours  after  the  indigo  is  all  in, 
dilute  with  16  of  water,  and  dissolve  in  the  solution  6  of 
clean  iron  filings.  In  the  meantime  boil  24  of  Chinese 
galls  with  300  to  400  of  water,  and  dissolve  6  of  gum  and 
3  of  sugar  in  the  decoction.  Then  add  the  other  solution 
ajid  a  little  carbolic  acid  for  preservative  purposes. 

As  good  results  can  be  obtained  with  very  various  pro- 
portions of  tanniniferous  materials  and  iron  salts,  it  is  pos- 
sible further  to  multiply  recipes  for  iron  inks.  Every 
intelligent  maker  can  soon  discover  wherein  any  recipe 
which  he  uses  is  faulty,  and  a  few  experiments  will  then 
quickly  show  him  what  the  best  proportions  are,  both  as 
regards  the  cost  and  the  quality  of  his  ink,  of  the  particular 
materials  which  he  uses  or  has  at  his  command. 
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EXTRACT  INKS. 

The  fact  that  gall-nuts  are  usually  directed  in  ink  recipes 
as  the  ingredient  for  providing  the  tannin  is  referable  to 
an  old  but  erroneous  idea  that  they  contained  a  sort  of 
tannin  absent  from  all  other  vegetable  matter.  It  must 
be  regarded  as  a  great  step  in  advance  that  we  have 
learned  to  use  other  vegetables  to  prepare  inks  which  are 
in  no  way  inferior  to  those  made  from  galls.  An  ink  maker 
who  knows  his  trade  can  get  his  tannin  very  cheaply  in- 
deed, by  using  some  of  the  materials  to  be  presently  named. 
In  the  first  rank  of  these  are  the  unripe  fruits  of  the  sloe 
(Prunus  spinosa),  of  the  bird-cherry  (Prunus  padus),  and  of 
the  black  elder — any  fruits,  indeed,  which  have  an  astrin- 
gent taste  or  intense  colour. 

Most  of  the  barks  of  our  forest  trees,  also,  contain  notable 
quantities  of  tannin.  We  may  mention  specially  oaks, 
pines,  elms,  and  willows.  The  sumach,  the  plum,  the 
poplar,  the  horse-chestnut,  and  the  elder  contain  tannin 
in  the  young  twigs  as  well  as  in  the  bark.  These  vegetable 
matters  also  contain  extractives  which  affect  the  colour  of 
the  ink.  Some  of  them  give  a  green  ink  with  ferrous  sul- 
phate, some  a  brown,  and  many  a  purple.  We  seek  for 
ink  making  purposes  such  dark  colouring  matters  as  will 
make  what  the  dyers  call  lakes. 

If  we  add  solution  of  alum  to  certain  vegetable  decoctions 
the  colour  of  the  solution  changes,  and  if  caustic  potash 
or  ammonia  is  then  added  we  get  a  precipitate  of  coloured 
alumina,  which  is  called  a  lake.  In  ink  manufacture  this 
lake  is  not,  of  course,  to  be  produced  in  the  ink  itself. 
The  flocculent  precipitate  would  not  remain  in  suspension. 
It  is  a  question  of  having  the  lake  in  solution,  which  is 
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effected  by  having  free  acid  present.  If  we  write  with 
an  ink  so  made,  we  shall  see  that  the  writing  gradually 
darkens.  The  ammonia  in  the  air  and  the  traces  of  lime 
in  the  paper  co-operate  to  precipitate  the  lake,  and  thus 
make  the  writing  more  distinct. 

The  amount  of  alum  to  be  used  can  only  be  known  by 
experience,  as  it  depends  upon  the  nature  and  the  degree 
of  concentration  of  the  decoction.  The  nature  of  the  de- 
coction depends,  too,  not  only  on  the  plant  it  was  ob- 
tained from,  but  on  the  age  of  the  plant  and  the  time 
of  year  at  which  it  was  gathered.  When  once  the  right 
proportion  has  been  hit  upon,  on  adding  ferrous  sulphate 
we  shall  obtain  an  ink  of  a  particular  colour,  and  we  have 
in  indigo-carmine  an  excellent  means  of  bringing  that  colour 
to  black,  blue,  or  violet,  as  may  be  required.  We  use  gum- 
arabic  or  dextrine  as  a  thickening,  and  add  as  well  a  little 
antiseptic,  such  as  carbolic  acid,  as  these  inks  are  very 
liable  to  go  mouldy,  which  must  always  be  particularly 
guarded  against. 

Although  it  is  impossible  to  give  recipes  for  all  the 
substances  which  can  be  used  for  ink  making,  we  give  below 
a  sufficient  number  to  act  as  a  guide  to  the  manufacturer. 

Eldeb  Ink. 

The  berries  of  the  common  elder  (Sambucus  ehulus)  con- 
tain a  large  quantity  of  a  reddish-blue  dye,  and  give  a 
capital  ink.  The  writing  is  at  first  violet,  but  soon  turns 
to  a  deep  black. 

Elderberries  . 
Ferrous  sulphate 
Alum 
Vinegar  . 


100 

5 
2 
5 
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Crush  out  the  juice  of  the  ripe  berries  and  mix  it  with  the 
vinegar.  Then  add  the  alum  and  the  iron  salt  dissolved 
in  hot  water. 

Sloe  Ink. 


Sloes   200 

Ferrous  sulphate   10 

Alum   4 

Vinegar  ....    50 

Water   125 


Crush  the  unripe  berries  and  boil  them  in  the  water. 
Strain,  and  add  j&rst  the  vinegar  and  then  the  alum  and  the 
vitriol  both  dissolved  in  a  little  hot  water.  A  little  car- 
bolic acid  is  added  to  all  these  inks. 

Chestnut  Ink. 

The  prickly  shells  of  the  fruits  of  the  horse-chestnut 
(Tesculus  hypocastanum)  give,  with  boiling  water,  an  excel- 
lent extract  for  ink  making. 


Green  chestnut  shells   400 

Ferrous  sulphate   4 

Alum   2 

Water   2,000 


Boil  the  shells  for  a  few  hours  in  the  water,  strain,  and 

add  the  alum  and  the  vitriol.  The  bark  of  the  young 

twigs  of  the  horse-chestnut  can  also  be  used  instead  of 
the  fruit. 


Catechu  Ink. 

Catechu                                                             .  lo 

Ferrous  sulphate   10 

Gum  ,      .  2 

Water                                                  .      .       .  lOO 
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Dissolve  the  cutch  in  the  water  boiling,  let  the  solution 
clear,  decant  it,  and  add  the  iron.  In  this  way  a  splendid 
ink  can  be  very  quickly  made.  A  few  per  cent,  of  strong 
vinegar  is  a  great  improvement. 

Walnut  Ink. 

The  pulp  of  the  fruit  of  the  walnut  {Juglans  regia) 
contains  an  extractive  which  quickly  turns  brown  on  ex- 
posure to  the  air,  and  is  sometimes  used  to  dye  the  skin 
a  deep  brown.  This  pulp  gives  a  very  durable  ink  of  a  fine 
black  colour. 

Green  walnuts  •       •  200 

Ferrous  sulphate   .       .   '   ,       .       .       •       •       •  8 

Alum   2 

Water  800 


XI. 

LOGWOOD  INKS. 

Logwood  {Hamatoxylon  campechianum)  contains  a  colour- 
ing matter  soluble  in  water  and  showing  several  very 
characteristic  reactions.  A  decoction  or  an  aqueous  in- 
fusion made  at  ordinary  temperatures  is  red,  but  alkalies 
turn  it  blue.  The  pure  colouring  matter  is  called  haema- 
toxylin,  and  forms  yellow  crystals.  When  the  wood  is 
exposed  to  the  air  it  changes  into  haemateine,  which  is  red. 

Hjemateine  gives  a  violet  compound  with  ammonia. 
Treated  with  solution  of  alum  or  lead  acetate,  and  then 
with  ammonia,  it  gives  a  blue  or  violet  lake. 

The  most  important  property  of  logwood  decoction  for 
our  purpose  is  that  of  forming  very  dark  liquids  with  neu- 
tral chromates.  These  liquids  can  be  used  as  inks  or  dyes, 
or  for  painting.    On  this  account  logwood  and  its  extract 
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are  much  used  by  ink  makers,  aaid  rightly  so,  for  the  inks 
so  made  have  a  fine  colour,  are  very  durable,  and  cost  little 
to  make. 

English  Logwood  Ink. 


Galls   100 

Logwood   120 

Ferrous  sulphate   35 

Gum   100 

Vinegar   400 

Water   500 


This  ink  can  be  got  by  putting  all  the  ingredients  into  a 
vat.  Stir  every  day  for  about  a  fortnight.  The  ink  will 
then  be  a  deep  black,  and  can  be  bottled.  The  residue 
of  galls  and  logwood  is  then  treated  with — 


Ferrous  sulphate   15 

Gum   30 

Vinegar  .       .       .   100 

Water   150 


and  gives  a  second  lot  of  ink  of  good  second  quality.  Even 
a  third  lot  of  ink  may  be  got  by  adding  half  the  quantities 
last  mentioned  tO'  the  residue  after  the  second  ink  has  been 
drawn  off. 

It  is,  however,  a  better  plan  to  put  the  solid  ingredients 
into  a  bag,  which  is  hung,  two-thirds  immersed,  in  the 
vinegar  and  water.  We  thus  get  an  ink  that  requires  no 
filtering.  A  wooden  ring  round  the  mouth  of  the  bag 
greatly  facilitates  the  filling  and  emptying. 

The  only  drawback  to  this  very  convenient  way  of  making 
ink  is  the  liability  of  the  liquid  to  mould.  It  is  thus  ad- 
visable to  substitute  crude  pyroligneous  acid  (which 
contains  carbolic  acid)  for  the  vinegar,  or  if  vinegar  is 
used,  to  cidd  a  little  carbolic  acid. 
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If  it  is  desired  to  prepare  these  inks  well  in  a  few  hours, 
the  bag  should  be  steeped  in  the  liquid  ingredients  at  the 
boil,  and  the  galls  should  be  well  crushed  and  the  logwood 
either  in  the  form  of  extract  or  of  sawdust  or  very  thin 
shavings. 

French  Logwood  Ink. 


Galls   55 

Logwood                                                               .  30 

Ferrous  sulphate   30 

Cupric  sulphate     ........  8 

Alum   2 

Gum   20 

Water   1,500 


Boil  the  crushed  galls  and  the  logwood  shavings  in  the 
water  till  the  liquid  is  evaporated  to  about  half.  Then 
strain  boiling,  and  stir  in  the  gum  and  the  metallic  salts 
in  the  state  of  fine  powder.  The  ink  is  then  fit  for  use, 
but  it  is  better  to  allow  it  to  settle  a  few  days.  The  sedi- 
ment is  put  to  the  residue  remaining  from  the  first  de- 
coction, and  mixed  with — 


Ferrous  sulphate   10 

Copper  sulphate   2 

Gum   8 

Water   500 


Boil  for  two  hours,  and  strain  boiling  hot.  A  second  lot 
of  ink  is  thus  obtained,  which,  although  inferior  to  the 
first,  is  better  than  many  common  gall  inks.  It  shares  with 
all  logwood  inks  the  manifest  advantage  of  containing  no 
free  acid,  so  that  it  does  not  injure  the  nibs.  A  nib  which 
had  been  used  for  this  ink  till  the  point  had  become  so 
worn  by  friction  that  it  was  impossible  to  make  a  fine 
stroke  with  it  appeared,  when  cleaned  with  water,  perfectly 
polished,  and  showed  no  sign  of  corrosion. 
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Gekmania  Ink. 

Galls   200 

Logwood  extract   30 

Ferrous  sulphate   60 

Alum   * 

Vinegar   1^ 

Carbolic  acid   2 

Water  2,400 


The  powdered  galls  are  mixed  with  2,000  of  the  water, 
and  left  in  a  covered  vessel  for  fourteen  days.  In  the  mean- 
time the  logwood  extract  is  dissolved  in  200  of  the  water, 
and  the  metallic  salts  in  the  remaining  200.  When  the 
gall  infusion  is  drawn  off — it  is  usually  very  mouldy — it  is 
mixed  with  the  vinegar  and  the  carbolic  acid,  and  finally 
with  the  solution  of  vitriol  and  alum.  The  result  is  an  ink 
of  the  very  deepest  colour,  which  flows  freely  and  penetrates 
the  paper  well.  It  resists  chemicals  strongly,  and  is  very 
suitable  for  important  documents  which  have  to  be  pre- 
served for  long  periods. 

Gallic  Acid  and  Logwood  Inks. 

Although  the  Germania  ink  just  described  is  partly  a 
gallic  acid  ink,  as  the  gall  decoction  is  used  in  a  mouldy 
state,  the  process  can  be  also  so  managed  that  an  ink  is 
obtained  which  unites  the  advantages  of  a  good  alizarine 
ink  with  those  of  a  logwood  ink.  The  following  is  the 
recipe  for  securing  this  result :  — 


Galls   200 

Ferrous  sulphate   60 

Vinegar   1,600 

Carbolic  acid   2 


The  galls  are  soaked  with  part  of  the  water  and  left  to 
ferment  for  three  weeks.    At  the  end  of  this  time  all  the 
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quercotanixic  acid  will  have  become  gallic  acid.  The  vine- 
gar is  then  added,  and  the  liquid  is  strained.  The  residue 
is  rinsed  with  water  till  the  liquid  and  washings  weigh 
800.  In  a  part  of  it  we  dissolve  40  of  logwood  extract 
and  2  of  alum,  and  then  put  it  back  to  the  rest.  The 
addition  of  the  carbolic  acid  finishes  the  ink. 

As  appears  from  the  description,  we  get  first  an  acid  ink, 
which,  if  used  at  that  stage,  gives  pale  green  writing  which 
gradually  turns  black  in  the  air.  The  addition  of  the 
logwood  makes  the  ink  write  a  fine  blue-black  from  the 
first,  which  soon  becomes  a  deep  lustrous  black. 

All  the  logwood  inks  hithertO'  described  have,  besides 
great  cheapness  of  production,  the  additional  advantage 
that  they  penetrate  the  paper  very  deeply,  a  circumstance 
which,  of  course,  greatly  increases  the  durability  of  the 
writing.  We  possess  writings  executed  with  them  many 
years  ago,  some  of  which  have  been  purposely  stored  in 
damp  cellars.  The  writing  is  as  black  as  ever,  while  those 
done  with  ordinary  logwood  inks,  which  have  been  treated 
in  the  same  way  for  the  same  time,  have  turned  distinctly 
brown. 

Logwood  Chkome  Ink. 

So  far  we  have  described  only  inks  owing  their  colour  to 
a  very  finely  divided  black  precipitate  suspended  in  a 
colourless  solution,  or  those  in  which  the  black  is  in  solu- 
tion in  an  acid.  In  reality,  however,  none  of  these  inks 
consists  of  a  black  solution  which  would  give  no  sediment 
on  standing.  Such  a  solution,  however,  exists  without  any 
suspended  matter  whatever.  It  was  discovered  by  Runge, 
who  found  that  neutral  chromates  gave  with  infusion  of 
logwood  a  very  black,  clear  liquid. 

Runge  found  that  the  best  salt  for  the  purpose  was  the 
yellov7  potassium  chromate  (KgCrOJ.     Although  it  is  not 
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a  rare  salt,  it  is  sold  at  an  exorbitant  price,  and  the  ink 
maker  who  uses  it  in  large  quantities  will  find  it  advan- 
tageous to  make  it  himself  by  the  following  process :  — 

Peepabation  of  Potassium  Cheomate. 

Dissolve  commercial  bichromate  of  potash  in  ten  times  its 
weight  of  water,  boil  up,  and  add  powdered  carbonate  of 
potash  till  all  effervescence  ceases.  A  slight  excess  of  the 
carbonate  does  no  harm.  The  liquid  during  the  process 
gradually  changes  from  red  to  yellow.  It  is  then  evapo- 
rated to  about  half  its  bulk  in  an  earthen  dish,  and  then 
allowed  to  cool  with' constant  stirring.  The  chromate  then 
crystallises  out  in  small  yellow  crystals.  The  mother 
liquor  is  poured  off,  and  the  crystals  are  dried  on  blotting- 
paper.  The  mother  liquor  can  be  used  instead  of  water 
to  dissolve  a  fresh  lot  of  bichromate. 

In  the  bichromate  half  the  chromic  acid  is  less  firmly 
combined  than  the  other  half.  This  seems  to  be  the  reason 
why  an  ink  made  with  it  has  the  drawback  of  changing  its 
jDure  black  colour  to  brown  with  time,  a  change  probably 
due  to  that  half  of  the  chromic  acid  having  been  set  free. 
If  the  monochromate  is  used  the  black  does  not  change. 
We  do  not  at  present  know  the  nature  of  the  reaction 
between  logwood  dye  and  monochromate.  Some  chemists 
think  that  the  chrome  combines  with  the  dye.  Although 
we  are  aware  of  the  existence  of  various  compounds  of 
organic  dye  stuffs  with  metallic  oxides  we  do'  not  think 
there  is  much  foundation  for  this  opinion,  for  a  very  small 
amount  of  potassium  chromate  will  convert  a  large  quantity 
of  logwood  infusion  into  ink,  and  the  proportion  of  chrome 
to  hsemateine  present  is  so  insignificant  that  we  do  not 
think  it  likely  that  there  is  combination  between  the  two, 
although  it  is,  of  coiurse,  possible.    We  have  also  found 
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that  the  amount  of  monochromate  required  to  convert  a 
given  quantity  of  infusion  into  ink  varies  greatly,  probably 
on  account  of  the  variable  amounts  of  colouring  matter 
present  in  different  kinds  of  logwood.  We  have  also  found 
that  it  is  of  great  importance  to  take  just  the  right  quan- 
tity of  chromate.  If  too  little  is  used  the  colour  is  not  iu\\ 
enough,  and  if  too  much,  the  black,  although  satisfactory 
at  first,  will  turn  brown  like  that  got  with  bichromate. 
Although  it  is  impossible  to  give  the  exact  proportions  for 
all  kinds  of  logwood,  yet  it  will  be  found  that  a  solution 
of  2  lb.  of  chromate  in  2  gallons  of  water  when  added  to  a 
decoction  of  40  lb.  of  logwood  in  24  gallons  of  water  will 
always  give  a  satisfactory  ink. 

The  logwood  is  broken  very  small,  and  boiled  with  the 
water  till  the  solution  is  down  to  20  gallons.  The  decoc- 
tion is  then  strained,  and  the  chromate  solution  is  added 
in  very  small  portions,  with  constant  stirring.  After  a  time 
a  sample  should  be  taken.  If  it  is  transparent  and  writes 
red  or  violet,  more  chromate  is  wanted.  Enough  has  been 
added  when  the  liquid  is  black  and  writes  a  blue-black. 
The  quantities  used  and  the  brand  of  the  logwood  should 
be  noted  for  future  reference. 


It  is  simpler  and  better  to  use  the  extract  than  logwood 


Dissolve  the  chromate  in  the  water,  and  hang  the  extract 
in  a  bag  in  the  solution. 

These  logwood  inks  are  all  very  cheap,  very  black,  and 
very  durable.    They  penetrate  the  paper  very  deeply,  and 


Logwood  Extbact  Cheome  Ink. 


itself. 


Logwood  extract  . 
Potassium  chromate 
Water 


2,000 
10 

100,000 
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after  a  few  days  will  resist  all  attempts  to'  destroy  them 
chemically. 

Violet  Logwood  Ink. 

Logwood   100 

Alum   5 

Gum   10 

Water   500 


Boil  the  logwood  with  the  water,  dissolve  the  gum  in  the . 
hot  decoction,  and  finally  add  the  alum  previously  dissolved 
in  a  little  hot  water.  If  a  more  purple  shade  is  desired, 
reduce  the  alum  to  two^thirds  or  a  half  of  the  above  quan- 
tity. If,  however,  the  ink  is  to  be  blue-black  with  a  violet 
tinge,  add  carefully  a  solution  of  chromate  till  the  wished- 
for  colour  is  reached. 


Free-Flowing  Logwood  Ink. 

Solution  of  logwood  extract   440 

Dextrine   80 

Water   1,080 

Alum   72 

Sulphuric  acid   6 

Potassium  chromate   3 

The  sulphuric  acid  is  added  before  the  chromate  and  the 
alum. 

Ordinary  Logwood  Ink. 

Logwood  extract   1,110 

Dextrine   30 

Alum   600 

Water   80,000 


To  the  solution  of  the  extract  add  first  the  alum  and 
then  the  dextrine.  The  alum  is  hung  in  the  solution  in  a 
bag  till  it  is  all  dissolved. 
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Violet  Logwood  Ink. 

Solution  of  logwood  extract  300 

Alum  12 

Dextrine  15 

The  alum  is  dissolved  by  heating  it  in  part  of  the 
extract  solution.  Finally  three  twenty-fifths  of  finely 
powdered  acetate  of  copper  is  hung  in  the  ink  in  a  bag. 

Eed  Logwood  Ink. 

Solution  of  logwood  extract   50,000 

Dextrine   2,500 

Alum   2,500 

Acetate  of  copper  ........  20 

The  finished  ink  is  carefully  reddened  with  small  addi- 
tions of  sulphuric  acid,  stirring  vigorously  each  time.  This 
ink  does  not  attack  steel  nibs  so  much  as  might  have  been 
expected,  especially  if  the  ink  is  allowed  to  dry  on  the  pen 
after  the  first  using. 


XII. 

COPYING  INKS. 

It  is  unnecessary  to  enlarge  upon  the  importance  of 
copying  inks,  especially  as  we  have  now  succeeded  in  making 
copying  inks  that  require  no  press  or  any  other  mechanical 
contrivance. 

The  essential  feature  of  a  copying  ink  is  to  dry  slowly, 
so  that  the  writing  may  be  copied  even  after  a  considerable 
interval.  This  property  is  given  by  mixing  the  ink  with 
hygroscopic  substances,  that  is  to  say,  such  substances  as 
keep  moist  by  absorbing  water  from  the  atmosphere.  The 
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hygroscopic  bodies  which  we  use  are  sugar,  grape-sugar, 
dextrine,  glycerine,  or  chloride  of  calcium.  The  hygro- 
scopicity  of  the  last  substance  is  so  great  that  it  has  to  be 
used  in  very  small  quantities.  Excess  of  any  of  these 
bodies  causes  the  writing  to  remain  too  damp  and  apt  to 
be  effaced. 

Any  of  the  inks  already  spoken  of  can  be  made  into  a 
copying  ink  by  adding  to  it  the  proper  quantities  of  thicken- 
ing and  hygroscopic  substances,  but  inks  in  which  there  is 
a  suspended  precipitate  are  less  suitable  for  copying  inks 
than  those  in  which  the  colouring  matter  is  in  solution. 
The  reason  of  this  is  that  the  latter  inks  penetrate  the 
paper  more  deeply  than  the  former,  and  hence  remain 
copyable  longer  than  inks  in  which  only  the  liquid  parts 
penetrate  and  the  coloured  precipitate  remains  upon  the 
surface,  where  it  is  only  retained  by  the  thickening  sub- 
stance. 

A  very  simple  experiment  will  convince  anybody  how 
different  the  precipitate-containing  inks  are  from  the 
others.  The  dry  writing  of  one  of  the  former  can  be 
washed  away  in  great  part  with  a  damp  sponge  two  or 
three  hours  afterwards,  and  even  made  quite  illegible. 
This  is  quite  impossible  when  the  ink  used  had  its  colour- 
ing matter  in  solution. 

A  copying  ink  with  a  suspended  colouring  matter  will 
generally  give  one  copy  only,  and  that  a  bad  one,  while  the 
original  will  be  nearly  obliterated.  When,  on  the  other 
hand,  a  copying  ink  has  its  colour  in  solution,  the  latter 
penetrates  the  paper,  and  hence  the  characters  consist  of 
liquid  of  a  particular  depth.  The  lowest  part  of  it  adheres 
so  to  the  paper  by  capillary  attraction  that  it  cannot  be 
removed.  The  surface  of  the  paper  may,  however,  be 
likened  to  a  soaked  sponge,  for  when  another  porous  body 
is  pressed  on  to  it,  it  gives  up  to  it  part  of  the  liquid  it  con- 
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tains,  and  gives  a  sharp  copy  without  injuring  the  original. 
When  the  copy  is  removed  there  is  enough  liquid  left  to 
give,  with  a  somewhat  stronger  pressure,  a  second  copy 
as  sharp  as  the  first.  By  the  use  of  moistened  paper  and  a 
still  greater  pressure  a  third  or  even  a  fourth  copy  can  be 
taken  from  the  same  original.  The  amount  of  pressure 
and  its  duration  must  be  greater  for  each  successive  copy, 
and  the  pressure  is  best  applied  with  a  copying  press. 

Before  speaking  of  copying  presses  we  may  say  a  few 
words  about  the  paper  to  be  used  for  taking  copies.  It 
must  be  unsized  and  of  a  high  degree  of  porosity,  so  as 
to  suck  up  the  ink  freely.  It  must  also  be  so  thin  that 
the  copy  penetrates  it  through  and  through.  It  is  often 
necessary  to  hold  the  copy  up  to  the  light  before  it  can 
be  read,  especially  if  it  is  the  third  or  the  fourth  copy. 
These  are  always  pale,  even  when  a  very  good  copying  ink 
is  used.  It  is  a  good  plan  to  keep  the  copying  paper  in  a 
tin  box  with  a  cup  of  water.  This  will  keep  it  damp,  and 
it  will  then  take  more  copies  than  a  perfectly  dry  paper, 
even  with  a  moderate  pressure. 

Copying  Peesses. 

The  object  of  these  is  to  get  a  uniform  pressure  all  over 
the  paper.  To  ensure  this  it  is  necessary  not  only  to  have 
the  original  and  the  copying  paper  between  two  unyielding 
plates,  but  also  between  two  others  having  a  certain  amount 
of  softness  and  elasticity.  Hence  the  boards  of  the  press 
consisted  in  the  old  forms  of  strong  wooden  boards  covered 
with  several  layers  of  soft  paper.  In  the  newer  forms  we 
have  iron  instead  of  wood,  and  the  paper  coating  of  the 
plates  is  replaced  by  india-rubber.  The  use  of  iron  avoids 
the  trouble  caused  by  the  warping  or  splitting  of  the  wood 
in  the  old  presses. 

The  old  arrangement  for  applying  pressure  is  a  screw, 
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but  the  use  of  a  lever  is  simpler  and  more  convenient. 
(See  Fig.  3.) 

The  writing  to  be  copied  is  laid  on  the  lower  plate,  and 
covered  with  the  copying  paper,  and  this  with  blotting- 
paper.  The  upper  plate  is  then  brought  down  upon  the 
three.  The  amount  of  pressure  required  depends  on  three 
circumstances — the  nature  of  the  ink,  the  time  that  has 
elapsed  since  the  original  was  written,  and  the  degree  of 
dampness  of  the  copying  paper.  The  more  deeply  the  ink 
of  the  original  has  penetrated  the  paper,  the  fresher  the 
characters    are,    and   the   nearer    the    paper    is    to  the 


Fig.  .3. 


right  degree  of  dampness,  the  less  will  be  the  pressure 
wanted,  the  sharper  the  copies  and  the  larger  the  number 
of  them  possible.  The  pressure  causes  the  copying  paper  to 
take  up  a  part  of  the  ink  from  the  original,  and  the  copy 
is  visible  on  both  sides  of  the  paper.  Care  must  be  taken 
in  removing  the  copy,  which  will,  of  course,  adhere  to  the 
original  to  some  extent. 

If  more  copies  than  one  are  wanted,  the  others  should 
be  taken  as  quickly  as  possible  after  the  first.  The  longer 
the  time,  the  more  the  ink  of  the  original  dries  and  the  less 
distinct  does  the  copy  become. 

It  is  possible  to  obtain  copies  if  the  original  is  damped 
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on  the  back  by  means  of  a  wet  sponge  long  after  it  has 
become  impracticable  to  get  any  without  resorting  to  this 
device.  The  wet,  of  course,  soaks  through  the  paper  to 
the  ink  on  the  other  side  and  brings  it  back,  at  least  m 
part,  to  the  liquid  form,  when  sufficient  pressure,  after  the 
water  has  been  allowed  time  to  act,  will  often  result  in  the 
production  of  one  perfectly  good  copy  at  least. 

Copying  Books  and  Skins. 

At  the  present  time  the  copying  process  has  become  so 
simplified  that  the  copying  sheets  are  bound  into  books 
containing  500  or  1,000  each.  These  books  are  used  by 
placing  a  skin  under  the  leaf  to  be  used,  which  is  then 
wetted  with  a  sponge  and  dried  by  pressure  under  blotting- 
paper  till  it  ceases  to  shine.  The  original  is  then  placed 
on  it  and  covered  with  a  skin.  The  book  is  then  shut, 
and  a  moment's  sharp  application  of  the  press  gives  a  fault- 
less copy. 

The  skins  are  made  by  soaking  white  or  yellow  cartridge 
paper  in  fused  paraffin.  When  cold  the  paper  is  run 
through  smoothing  rolls.  It  is  then  quite  impervious  to 
water. 

Single  Gall  Copying  Ink. 


Galls   120 

Ferrous  sulphate   30 

Gum   20 

Grape-sugar   10 

Water   1,000 


Here  the  grape-sugar  is  the  hygroscopic  agent.  As  it 
easily  ferments,  whereby  the  ink  would  be  spoiled,  some 
carbolic  acid  must  also  be  added.  If  the  ink  turns  out  too 
sticky,  mix  it  with  some  more  which  has  been  made  without 
either  gum  or  grape-sugar. 
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Double  Gall  Copying  Ink. 

Galls   7 

Ferrous  sulphate   7 

Logwood   16 

Gum   5 

Grape-sugar   2 

Water   60 

Vinegar   10 


The  logwood  may  be  replaced  by  about  one-tenth  of  its 
weight  of  logwood  extract.  A  little  more  does  no  harm, 
as  it  is  itself  hygroscopic  and  hence  contributes  to  the 
copying  properties. 

Logwood  Copying  Ink. 


Logwood  extract   200 

Ferrous  sulphate   4 

Copper  sulphate   2 

Alum   24 

Grape-sugar                                                          .  16 

Potassium  chromate   2 

Indigo-carmine     ........  38 

Water   1,000 


The  extract,  the  indigo-carmine,  and  the  sugar  are 
dissolved  in  800  of  the  water.  The  other  ingredients  are 
dissolved  in  the  rest  of  the  water,  and  the  twO'  solutions  are 
then  stirred  together. 

Glycerine  Copying  Ink. 


Logwood  extract    .       .       .       .       .       .       .       .  200 

Ferrous  sulphate   ........  8 

Potassium  chromate     .......  2 

Indigo-carmine      ........  16 

Glycerine   20 

Water   1,000 
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This  excellent  ink  is  made  by  dissolving  the  extract,  the 
iron  salt,  and  the  chromate  simultaneously  in  the  water, 
and  then  adding  the  glycerine  and  the  indigo-carmine.  The 
glycerine  does  not  thicken  the  ink  very  much,  and  the  ink 
flows  therefore  freely  enough  for  the  finest  hair-strokes  to 
be  made  with  it.  In  spite  of  this  great  advantage  the 
ink  will  give  many  copies,  as  it  dries  very  slowly  and 
penetrates  the  paper  very  deeply. 

N.B. — ^It  must  not  be  forgotten  that  in  all  cases  when 
potassium  chromate  is  included  in  an  ink  recipe  that  salt 
must  be  used,  and  not  the  bichromate. 

Bottgee's  Copying  Ink. 


Logwood  extract   64 

Carbonate  of  soda   16 

Potassium  chromate   2 

Glycerine   64 

Gum   16 

Water   270 


Dissolve  the  soda  and  the  extract  together  in  the  water, 
then  add  the  gum  and  the  glycerine,  and  lastly  the  chro- 
mate dissolved  in  the  smallest  possible  quantity  of  hot 
water.  The  ink  is  then  ready  for  immediate  use.  This  ink 
will  give  three  copies  merely  with  the  pressure  of  the  hand, 
and  two  more  afterwards  in  the  press. 

LoGv^ooD  Copying  Ink. 


Logwood  extract   70 

Yinegar   1,000 

Water   1,000 

Perrous  sulphate   40 

Alum   20 

Gum   36 

Sugar                                                     .       .       .  60 


Glycerine       .       .       .       .       .     ■ .       .       .       .  5 
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Birmingham  Copying  Ink. 

Logwood  extract  solution  5  20O 

Dextrine  240 


Alum 


265 


Verdigris   2 

Oxalic  acid  ig 
Glycerine  55.168 

The  amount  of  glycerine  used  according  to  the  time 
during  which  the  ink  is  to  remain  copyable  after  writing. 

Allpield's  Copying  Ink. 

This  is  intended  for  use  without  a  press.  It  is  made 
by  evaporating  10  gallons  of  ink  down  to  6,  and  then 
making  up  to  the  original  volume  with  glycerine.  The 
copying  is  done  by  mere  contact  of  the  copying  paper, 
but  the  copy  is  very  easily  smudged. 

Knaffl's  Copying  Ink. 

The  following  preparation  is  of  the  greatest  value  to 
architects  and  engineers,  as  it  gives  two  or  three  copies 
without  any  wetting  of  the  paper,  and  of  such  sharpness 
that  the  finest  lines  of  the  original  are  faithfully  repro- 
duced. It  is  rather  expensive,  but  that  is  of  small  import- 
ance, as  its  use  saves  all  the  great  time  and  labour  involved 
m  making  a  copy  of  a  plan  or  working  drawing  by  hand. 

Solution  of  pyrogallic  acid   240 

Copper  sulphate   ^ 

Iron  chloride   2q 

Uranium  acetate   2 

Pyrogallic  acid  is  now  so  much  used  in  photography  that 
it  can  be  bought  fairly  cheaply.  The  uranium  acetate  is 
dearer,  but  since  uranium  compounds  have  come  into  use 
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for  black  painting  on  porcelain  their  price  has  fallen  con- 
siderably. The  iron  chloride  is  easily  made  by  saturating 
10  lb.  of  commercial  hydrochloric  acid,  adding  1  lb.  of 
strong  nitric,  and  evaporating  till  crystallisation  begins. 

To  copy  a  drawing  made  with  this  ink  a  sheet  of  thick, 
well-glazed  paper  is  laid  on  the  original  (Bristol  board 
answers  excellently),  and  then  a  smooth  board,  and  the 
whole  is  uniformly  weighted,  but  not  excessively,  with 
books.  In  from  3  to  5  days  the  copy  will  be  ready.  Since 
the  invention  of  hektographs,  chromographs,  pollymille- 
graphs,  etc.,  copying  inks  have  lost  part  of  their  importance 
in  certain  directions.  By  using  these  apparatuses  with 
suitable  inks  we  can  obtain  not  merely  two  or  three  copies, 
but  60  or  even  100,  although  with  the  latter  number  the 
last  copies  are  certainly  rather  pale. 

Valuable  as  the  hektograph  is  when  a  large  number  of 
copies  is  required,  it  will  never  cause  the  disuse  of  the 
ordinary  copying  process  as  already  described,  inasmuch 
as  for  business  purposes,  one  copy  of  a  letter  or  invoice  is 
usually  enough,  and  the  somewhat  troublesome  hekto- 
graph process  is  therefore  unnecessary. 

XIII. 
HEKTOGEAPHS. 

The  consideration  of  hektography  may  be  divided  into 
three  parts — the  preparation  of  the  hektograph,  the  manu- 
facture of  the  ink,  and  the  making'  of  the  copies.  These 
points  we  now  proceed  to  consider  in  order. 

If  a  solution  of  glue  which  has  been  boiled  down  till 
it  would  set  to  a  firm  mass  if  allowed  to  cool  is  mixed  with 
a  certain  amount  of  glycerine,  it  will  then  set,  indeed,  but 
will  remain  permanently  sticky  and  very  elastic.  This 
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property  of  a  mixture  of  glue  and  glycerine  has  caused 
it  to  be  used  for  years  for  printing  rollers. 

If  we  cast  the  glue-glycerine  mass  into  a  flat  plate,  and 
write  on  paper  with  a  very  thick-flowing  ink  containing 
a  very  powerful  colouring  matter  such  as  an  aniline  dye, 
either  dissolved  or  in  solution,  and  also  glycerine,  and 
then  lay  the  paper,  writing  downwards,  on  the  gelatine 
mass  with  gentle  pressure,  a  large  part  of  the  ink  will  be 
retained  by  the  gelatine,  which  will  therefore  show  a 
reversed  copy  when  the  original  is  taken  off.  If  we  then 
replace  the  original  by  a  blank  sheet  of  paper,  a  moderate 
hand  pressure  will  convert  it  into  an  exact  copy  of  the 
original,  and  in  this  way  from  60  to  100  copies  can  be 
successively  obtained.  To  prepare  the  gelatine  for  a  fresh 
writing  the  old  one  must  be  erased  with  a  damp  sponge, 
which  removes  the  upper  part  of  the  preparation  together 
with  the  ink  in  it.  The  rest  can  be  used  again  as  soon  as 
it  is  dry.  The  "  graph  ''  is  kept  shut  up  when  not  in  use 
to  prevent  its  surface  from  becoming  contaminated  with 
dust. 

The  Peepaeation  op  Hektogeaph  Compositions. 
\yith  regard  to  this  very  simple  matter  a  whole  range 
of  recipes  has  been  published,  and  all  of  them  give  a  useable 
product.  A  very  simple  and  yet  very  good  method  is  to 
take  a  good  quality  of  size — it  is  quite  superfluous  to  use 
gelatine  for  this  purpose — such  as  gold  size,  and  to  soak 
it  in  cold  water  for  twenty-four  hours.  When  taken  out 
it  will  be  much  swollen,  and  it  is  then  fused  in  an  enamelled 
pot  over  a  gentle  fire.  When  all  the  glue  is  quite  liquid, 
the  glycerine  is  added  and  mixed  with  it  perfectly  by  care- 
ful stirring.  The  mixture  is  kept  hot  till  it  flows  thinly, 
and  so  that  all  the  bubbles  produced  by  the  stirring  may 
rise  to  the  surface  and  break.    Any  scum  that  may  rise 
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is  carefully  removed  with  a  shallow  spoon.  The  mass  is 
then  cast  into  plates. 

The  only  way  to  tell  whether  the  preparation  is  of  the 
right  consistency  is  to  take  copies  with  it.  If  it  contains 
too  little  water  through  overheating,  and  is  therefore  de- 
ficient in  elasticity  and  stickyness,  the  ink  will  only  give 
a  few  copies.  It  must  therefore  be  mended  by  stirring 
hot  water  into  it.  If,  on  the  other  hand,  it  has  not  been 
evaporated  enough,  it  will  be  very  elastic  and  so  sticky  that 
the  paper  can  only  be  taken  off  it  with  great  difficulty, 
and  the  copies  will  smudge  and  be  indistinct.  In  this  case, 
of  course,  the  mass  must  be  further  heated. 

Many  recipes  direct  the  addition  of  white  powder  to  the 
glue  and  glycerine.  The  object  of  these  is  simply  to  whiten 
the  mass  and  make  the  reversed  copy  more  distinct.  They 
can  always  be  dispensed  with. 

Eeoipes  for  Hbktographs. 
Simple  "  Graphs  ". 
A. 

Gold  size  

Glycerine  28  deg.  B  

B. 

Gold  size  

Glycerine  28  deg.  B  

Water  

Mix  the  size  and  glycerine  as  above  described 

Chkomographs. 

The  ink  written  on  a  hektograph  can  be  more  easily  re- 
moved when  done  with  if  inactive  bodies  are  added  in  the 
shape  of  fine  powder.  One  of  the  best  to  use  is  sulphate 
of  barium.      To  prepare  this,  precipitate  a  solution  of 
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100 
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chloride  of  barium  with  oil  of  vitriol,  and  wash  the  pre- 
cipitate repeatedly  with  water,  pouring  off  each  lot  of 
water  when  the  white  sulphate  has  settled  to  the  bottom. 
The  sulphate  is  used  after  the  last  washing  in  the  form  of 
a  thin  paste. 

A. 

Gold  size  100  grammes 

Barium  paste  .......         i  litre 

Dextrine  100  grammes 

.  Glycerine   1,000-1,200  „ 

The  mass  is  warmed  and  stirred  till  all  the  size  and 
dextrine  are  dissolved,  and  then  cast.  Test  a  sample  of  the 
mass  by  copying  from  it  as  above  directed  (p.  70). 

B. 

Gold  size        .       .   ,   100  grammes 

Barium  paste   litre 

Glycerine   1,200  grammes 

C.  {Recommended  by  the  French  Ministry  of  Public  Works.) 

Glue  100 

Glycerine  500 

Finely  powdered  heavy-spar  or  levigated  pipe-clay       .  25 

Water   .  375 

• 

As  ink  for  this  chromograph  a  concentrated  solution  of 
aniline  violet  is  recommended. 

In  our  opinion  the  simple  hektographs  are  the  best.  By 
varying  the  proportions  of  size  and  glycerine  we  can  regu- 
late the  number  of  copies  procurable  and  the  ease  with 
which  the  writing  is  removed  from  the  gelatine  at  pleasure. 
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XIV. 

HEKTOGRAPH  INKS. 

As  already  mentioned  the  function  of  a  hektograph  ink 
is  in  the  first  place  to  adhere  to  the  composition  and  to  be 
gradually  transferred  to  the  copies.  The  copies  get  fainter 
and  fainter  until,  when  the  retentive  power  of  the  gelatine 
becomes  equal  to  the  absorptive  power  of  the  paper,  the 
copying  comes  to  an  end,  although  the  writing  is  still 
distinct  upon  the  gelatine.  One  of  the  first  requisites  for 
a  hektograph  ink  evidently  is  that  it  should  contain  a 
very  deep  and  powerful  dye  and  enough  glycerine  to  make 
it  resemble  a  very  slowly  drying  copying  ink. 

Of  all  known  colouring  matters  the  aniline  dyes  go  the 
farthest,  and  hence  they  alone  are  used  in  the  manufacture 
of  hektograph  inks.  Those  at  present  in  the  market  are 
not  particularly  satisfactory  products.  They  do  not  flow 
freely  enough  for  use  with  the  pen.  The  chief  reason  of 
this  is  that  most  of  the  aniline  dyes  require  alcohol  to  make 
strong  solutions  of  them,  and  in  use  the  alcohol  evaporates 
so  fast  that  the  ink  becomes  thick  before  the  pen  is  empty. 

There  are,  nevertheless,  aniline  dyes  which  are  sufficiently 
soluble  in  water,  and  among  them  we  have  blues  and  reds 
which  make  excellent  ink.  There  is  no  difficulty  in  writing 
with  them,  and,  in  fact,  only  water-soluble  anilines  should 
be  used  for  hektograph  inks.  We  can,  however,  by  artifice 
incorporate  anilines  which  are  insoluble  in  water  with  the 
inks  with  the  use  of  so  little  spirit  that  the  ink  does  not  dry 
too  fast.    The  process  is  as  follows  :  — 

The  glycerine  and  dye  having  been  weighed  out,  the 
former  is  heated  to  about  50  deg.  C,  and  rubbed  up  with 
the  dye.  The  coal-tar  colours  are  soluble  in  glycerine, 
especially  with  the  aid  of  heat.    If  the  mass  is  too  tough 
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to  be  handled  it  is  diluted  with  hot  water  to  the  consistency 
of  a  syrup.  When  no  more  solid  particles  can  be  felt  with 
the  pestle  the  dye  can  be  brought  perfectly  into  solution 
by  carefully  adding  about  50  per  cent,  of  spirit.  By  this 
method  very  good  hektograph  inks  can  be  got  even  with 
methyl  violet. 

Blub  Hektograph  Inks. 


Lehner's  Becipe. 

Water-soluble  blue  (Mainz  Pabrik)      ....  10 

Glycerine   10 

Water   50-100 


Mix  with  the  aid  of  gentle  heat.  The  amount  of  water 
should  be  taken  between  the  limits  stated  according  to  the 
number  of  copies  required.  This  ink  will  be  found  excel- 
lent for  every  requirement,  and  to  copy  the  finest  strokes 
perfectly. 

Methyl  Violet  Inks. 


A. 

Methyl  violet   10 

Dilute  acetic  acid  .   5 

90  per  cent,  spirit   10 

Water   10 

Glycerine   5 

B. 

Methyl  violet   10 

Alcohol   10 

Gum   10 

Water   70 


The  ingredients  are  kept  together  for  about  two  hours  at 
50  to  60  deg.  C,  and  then  filtered  hot  through  flannel. 
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Eed  Hektograph  Inks. 


A. 

Diamond  magenta   20 

Alcohol   20 

Acetic  acid     .........  5 

Gum   20 

Water   140 

B. 

Diamond  magenta        .       .       .       .       .       .       .  10 

Alcohol    10 

Glycerine   10 

Water   50 


These  inks  are  prepared  like  those  with  methyl  violet. 
The  second  recipe  gives  a  very  good  ink. 

Violet  Hektogeaph  Inks. 

Any  shade  of  violet  can  be  got  by  mixing  blue  and  red 
inks  in  different  proportions.  Specially  serviceable  in  this 
connection  are  the  blue  inks  made  with  water-soluble  blue 
and  the  red  ink  last  given. 

Green  Hektogeaph  Ink. 


Water-soluble  blue   10 

Picric  acid     .........  10 

90  per  cent,  spirit   30 

Glycerine       .........  10 

Water  '    .  30 


Different  shades  can  be  got  by  varying  the  amount  of 
picric  acid. 

Black  Hektograph  Inks. 

Aniline  black  or  nigrosine  is  insoluble  in  water,  and 
black  hektograph  inks  are  got  by  rubbing  up  a  mixture 
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of  a  very  dark  methyl  violet  and  nigrosine  with  alcohol 
and  glycerine. 

Methyl  violet   10 

Nigrosine   20 

Alcohol   60 

Glycerine   30 

Gum   5 


This  ink  is  always  very  thick  on  account  of  the  nigrosine 
in  it  being  in  the  solid  state.  It  is  therefore  little  used. 
We  shall  return  to  this  important  subject  when  speaking 
specially  of  the  aniline  colours. 

Typewriter  Inks. 

In  a  typewriter,  when  a  key  is  pressed,  a  lever,  on  the  end 
of  which  a  letter  is  cut,  is  raised,  like  the  hammer  of  a 
piano,  and,  striking  an  inked  ribbon,  presses  those  parts 
of  it  which  correspond  to  the  relief  of  the  letter  on  to  the 
paper,  which  is  thus  stamped  with  that  particular  letter. 
It  is  of  course  necessary  that  the  whole  of  the  ribbon 
should  be  soaked  with  a  powerful  dye  and  should  retain 
the  proper  amount  of  moisture.  It  is  easy  to  see  then 
that  inks  for  typewriter  ribbons  closely  resemble  hekto- 
graph  inks,  so  that  this  is  the  proper  place  to  discuss  them. 

The  siimplest  method  of  making  a  typewriter  ink  is 
simply  to  rub  up  a  solid  dye  in  glycerine.  We  have  pre- 
pared the  following  ink  in  this  way,  and  it  has  been  used 
for  years  for  typewriter  ribbons. 

Lehner's  Typewriter  Ink. 

Heat  pure  glycerine,  and  add  to  it  in  small  portions  its 
own  weight  of  water-soluble  blue.  On  cooling  the  mass 
becomes  sandy,  as  part  of  the  dye  separates  out  again  in 
the  solid  state  in  the  form  of  minute  crystals.    Now  axid 
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cautiously  and  with  constant  stirring  just  enough  water 
to  redissolve  these,  and  no  more.  The  finished  ink  will 
then  be  a  thick  bluish-black  liquid.  The  ribbon,  which  is 
made  of  thin  silk,  is  run  through  it,  and  then  subjected  to 
heavy  pressure  between  smooth  rollers.  In  this  way  a 
ribbon  is  got  which  will  give  a  deep  blue  writing  for  many 
months,  even  with  constant  use. 

XV. 

SAFETY  INKS. 

Chemists  have  long  endeavoured  to  discover  inks  which 
are  absolutely  indelible  except  when  the  material  written 
on  is  also'  destroyed.  The  value  that  such  an  ink  would 
have  is  self-evident.  Paper  when  properly  made  and  kept 
- — in  air-tight  boxes,  for  example — is  so  durable  that  we 
do  not  yet  know  how  long  it  can  last,  and  documents 
written  on  such  paper  with  such  an  ink  would  not  only  resist 
the  tooth  of  time  for  thousands  of  years,  but  would  offer 
an  insuperable  barrier  to  falsification.  Unfortunately, 
there  is  nO'  known  recipe  which  will  yield  an  ink  capable 
of  withstanding  all  exterior  influences.  A  skilled  chemist, 
who  is  prepared  to  devote  the  necessary  time  and  care  to 
the  work,  can  efface  any  ink  whatever,  and  leave  no  trace  of 
its  former  presence.  It  is  true  that  free  carbon  bids  de- 
fiance to  all  chemical  agents  and  is  insoluble  in  all  our 
solvents.  Ink  made  with  any  form  of  carbon,  however, 
whether  lampblack,  soot,  or  charcoal,  does  not  carry  the 
carbon  inside  the  paper.  The  black  particles  are  simply 
mechanically  attached  to  the  surface,  whence  they  can  be 
perfectly  washed  off  by  a  skilled  hand.  Printers'  ink 
alone  is  an  exception.  In  this  important  substance  lamp- 
black is  mixed  intimately  with  boiled  oil,  which  carries  the 
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carbon  into  the  pores  of  the  paper.  With  very  porous 
paper  it  is  impossible  with  the  greatest  skill  and  patience 
to  efface  entirely  the  characters  by  any  means.  Unfor- 
tunately printing  ink  is  much  too  thick  to  be  written  with. 

Of  all  the  black  pigments  consisting  of  carbon,  Indian 
ink  contains  that  element  in  the  most  finely  divided  state. 
Direct  experiments,  however,  have  shown  us  that  even 
after  the  lapse  of  years  the  writing  done  with  the  purest 
Indian  ink  can  be  removed  by  soaking  in  water  and  re- 
peated delicate  treatment  with  a  soft  sponge.  According 
to  our  experience  the  permanence  of  a  writing  depends 
less  upon  the  resisting  qualities  of  the  ink  than  upon  the 
depth  to  which  it  penetrates  the  paper.  Hence  easily 
flowing  inks  used  on  soft  porous  paper  will  give  a  much 
more  permanent  writing  than  inks  owing  their  colour  to 
solid  matter.  Ordinary  alizarine  inks,  which  contain  con- 
siderable amounts  of  indigo-carmine,  are  very  difficult  to 
erase,  and  when  the  paper  is  so  porous  that  the  ink 
penetrates  it  from  side  to  side  its  removal  is  practically 
impossible. 

The  inks  which  consist  mainly  of  vegetable  extractives 
rich  in  humus  are  of  extraordinary  durability.  If  we  write 
with  a  solution  of  grape-sugar  mixed  with  1  per  cent,  of 
caustic  potash  or  soda,  the  letters  are  at  first  a  pale  brown, 
but  gradually  darken,  and  resist  acids  or  alkalies,  and  even 
chlorine,  with  great  energy.  The  only  effect,  indeed,  of 
these  bodies  is  to  set  free  more  carbon  from  the  humus 
substances,  and  so  to  increase  the  blackness  of  the  writing. 

There  are  many  compositions  extolled  as  safety  inks, 
and  some  of  them  are  fairly  good,  but  none  of  them  can 
resist  the  skill  of  a  trained  chemist.  We  give  a  few  of 
the  best. 
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Document  Safety  Ink. 

Ruby  shellac  .........  15 

Borax   8 

Gum   8 

Soot   10 

Water   130 


The  shellac  is  powdered  and  boiled  with  the  borax 
and  watar  till  dissolved.  The  solution  is  filtered.  In  the 
meantime  the  gum  and  the  soot  are  intimately  mixed, 
put  into  the  vessel  in  which  the  shellac  was  boiled,  and 
boiled  with  part  of  the  clear  filtered  solution.  When  the 
gum  is  dissolved  the  rest  of  the  shellac  solution  is  gradually 
stirred  in.  The  finished  ink  is  allowed  to  stand  for  a  few 
days  that  the  coarser  particles  of  soot  may  settle  to  the 
bottom,  and  is  then  decanted  or  siphoned  off. 

Shellac-resin  forms  with  the  boric  acid  of  the  borax 
compounds  of  a  dark-brown  colour,  which  resist  chemical 
agents  so  well  that  the  writing  cannot  be  effaced  completely 
without  their  effects  upon  the  paper  being  clearly  visible. 
The  only  object  of  adding  the  soot  is  to  make  the  ink  more 
legible,  and  the  ink  is  just  as  permanent  without  it.  It 
may  be  replaced  by  a  little  indigo-carmine  or  a  very  con- 
centrated chrome-logwood  ink. 

Bead's  Safety  Ink. 

This  ink  is  characterised  by  its  essential  constituent  being 
Prussian  blue.  It  is  a  solution  of  that  pigment  in  oxalic 
acid.  The  purest  blue  must  be  chosen,  as  the  inferior 
qualities  are  always  largely  adulterated  with  chalk  and 
other  foreign  substances. 

In  order  that  the  Prussian  blue  may  dissolve  readily  in 
the  oxalic  acid  it  must  undergo  a  preliminary  treatment. 
This  consists  in  keeping  it  for  a  week  in  an  earthen  dish 
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with  its  own  weight  of  sulphuric  acid.  The  acid  is  then 
poured  off  and  the  pigment  is  repeatedly  washed  by  decan- 
tation  with  water  until  the  wash  water  has  no  sour  taste. 
When  the  last  lot  of  wash  water  has  been  drained  off 
from  the  Prussian  blue  the  wet  sediment  is  dissolved  in 
solution  of  oxalic  acid.  The  usual  proportions  are  1  lb. 
of  oxalic  acid  dissolved  in  5  lb.  of  water  to  every  5  lb.  of 
Prussian  blue.  The  resulting  solution  is  decanted  and 
mixed  with  its  own  volume  of  a  good  logwood-chrome  ink. 

Writing  executed  with  this  ink  penetrates  very  deep, 
and  is  hence  very  difficult  to  efface. 

Colophony  Safety  Ink. 

Colophony  

Soda  crystals   20 

Soot       ......  2 

Gum   ^ 

Water   ^qo 

The  colophony  is  dissolved  by  boiling  with  the  water 
and  the  soda.  A  clear  solution  is  got  more  quickly  if 
three  of  the  ten  of  soda  crystals  are  replaced  by  the  same 
weight  of  caustic  soda.  The  gum  and  soot  are  mixed  and 
stirred  into  the  solution. 

Water-glass  Ink. 

This  is  an  excellent  safety  ink.  Baudrimont,  its  dis- 
coverer, made  it  by  mixing  soot  with  ten  times  its  weight 
of  silicate  of  potash.  The  silicate  of  potash  is  bought  in 
the  form  of  a  thick  solution,  which  must  be  kept  from  the 
air  or  it  will  set  solid,  by  the  liberation  of  silica  from  it 
by  the  carbonic  acid  of  the  air.  The  soot  is  first  mixed 
with  a  little  of  the  water-glass  by  long  rubbing,  and  the 
paste  when  quite  uniform  is  stirred  into  the  rest  of  the 
silicate.    The  ink  must  be  bottled  up  air-tight  as  soon  as 
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it  is  made.  When  it  is  used  the  carbonic  acid  of  the  air 
acts  upon  it  as  above  described,  and  the  silica,  enclosing 
carbon  within  it,  is  set  free  in  the  pores  of  the  paper.  Both 
the  silica  and  the  paper  thus  protect  the  carbon  from 
mechanical  removal.  As,  however,  the  carbonate  of  potash 
also  formed  might  injure  the  paper  it  should  be  rinsed  out 
with  weak  vinegar,  which  in  its  turn  should  be  removed 
by  rinsing  with  water. 

Caebon  Safety  Ink. 
This  is  a  kind  of  liquid  Indian  ink  prepared  from  soot. 


Soot   10 

Gum   10 

Oxalic  acid   5 

Water   200 


The  solid  ingredients  are  rubbed  up  with  the  water, 
which  is  added  to  them  a  little  at  a  time,  until  a  perfectly- 
uniform  paste  is  got  which  can  then  be  stirred  into  the  rest 
of  the  water.  This  ink,  however,  and  all  inks  like  it, 
penetrate  the  paper  very  slightly.  Hence  although  the 
carbon  they  contain  enables  them  to  offer  successful  resist- 
ance to  attempts  to  efface  them  by  chemical  means,  they 
can  be  easily  and  completely  removed  with  care  by  mechani- 
cal processes. 

Vanadium  Ink. 

This  is  one  of  the  discoveries  of  Berzelius.  It  is  pre- 
pared simply  by  adding  ammonium  vanadate  to  a  filtered 
decoction  of  galls.  The  vanadate  is  still  an  expensive  salt, 
and  is  not  purchasable  everywhere.  It  has,  however,  a 
far  more  energetic  action  than  that  of  potassium  chromate 
or  decoction  of  logwood.  A  few  drops  of  solution  of  am- 
monium vanadate  will  convert  a  large  quantity  of  decoction 
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of  galls  into  a  deep  black  ink,  which  has  the  advantage  of 
flowing  very  freely.  The  ink  cannot  be  destroyed  com- 
pletely by  any  known  means.  The  writing  always  remains 
readable,  and  the  ink  is  undoubtedly  the  best  of  all  safety 
inks.  If  vanadium  were  cheaper  it  would  be  extensively 
used. 

Lehneb's  Safety  Ink. 

Mix  concentrated  sulphuric  acid  with  twenty  times  its 
weight  of  water,  and  colour  the  solution  with  a  little  indigo- 
carmine  or  water-soluble  blue.  The  colouring  matter  is 
added  merely  to  make  the  writing  visible  from  the  first. 
Write  with  a  quill  on  good  paper.  In  a  few  days  the 
sulphuric  acid  will  have  become  strong  enough,  by  the 
evaporation  of  the  water,  to  carbonise  the  paper.  As  soon 
as  the  writing  turns  black  the  paper  is  soaked  for  a  few 
days  in  a  5  per  cent,  solution  of  carbonate  of  soda,  then 
rinsed  several  times  with  plain  water  and  dried.  The  black 
characters  will  then  last  as  long  as  the  paper  itself,  and 
cannot  be  elfaced.  If  the  neutralisation  with  soda  is  de- 
layed the  paper  will  be  eaten  into'  holes  by  the  acid,  but 
if  it  is  done  at  the  right  moment  that  will  not  happen. 

XVI. 

INK  EXTRACTS  AND  POWDERS. 

Frequent  attempts  have  been  made  to  bring  inks  upon 
the  market  in  concentrated  forms  which  would  yield  a 
good  ink  directly  they  were  mixed  with  water.  Although 
many  of  these  preparations  really  give  good  results  they 
are  very  little  used,  as  writers  will  not  take  the  trouble  of 
making  the  solution. 

6 
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Ink  Extbacts. 

Ink  extracts  can  be  very  easily  made  by  evaporating 
inks  to  a  certain  concentration  and  then  bottling  them. 
The  process  is,  however,  difficult  according  to  whether  the 
ink  owes  its  colour  to  dissolved  or  suspended  matter.  With 
the  latter  kind  it  is  best  to  concentrate  the  gall  decoction 
by  itself  in  a  shallow  pan,  but  without  boiling  it,  down 
to  about  one-quarter  of  its  original  volume.  The  other 
ingredients  are  then  dissolved  in  it.  The  result  is  a  syrupy 
liquid  which  gives  a  good  ink  with  from  five  to  eight  times 
its  volume  of  water. 

If  an  extract  for  an  alizarine  ink  is  wanted  the  ink  is 
made  according  to  one  of  the  above  recipes,  and  carefully 
evaporated.  For  this  purpose  earthenware  vessels  should 
be  used,  as  those  of  iron  or  copper  are  attacked  by  the 
acetic  acid  in  the  ink.  When,  too,  the  ink  during  evapora- 
tion becomes  turbid  owing  to  loss  of  acetic  acid,  a  little  of 
the  strong  acid  should  be  put  in.  By  observing  this  pre- 
caution and  also  by  evaporating  at  a  low  temperature  the 
ink  can.  be  got  very  concentrated  indeed,  and  can  then 
be  bottled  and  diluted  with  water  for  use. 

Logwood-chrome  inks  and  horse-chestnut  inks  can  be 
evaporated  to  very  thick  syrups  without  their  quality  being 
in  the  least  impaired  or  the  readiness  with  which  the 
extract  gives  an  ink  with  water  being  affected. 

Ink  Powders. 

These  powders  make  ink  when  mixed  with  water.  Most 
inks  may  be  obtained  in  the  form  of  powder  by  various 
simple  devices. 
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Tannin  and  Gallic  Acid  Ink  Powdbes. 

The  galls,  either  fermented  or  unfermented,  are  ex- 
tracted with  boiling  water  in  the  quantities  and  in  the 
manner  directed  above.  The  filtered  decoction  is  carefully 
evaporated  to  a  syrup.  'At  this  stage,  constant  stirring  is 
begun,  and  kept  up  until  the  contents  of  the  pan  are  quite 
dry.  The  temperature  must  be  kept  as  low  as  possible  to 
avoid  burning  the  ink.  In  the  meantime  the  ferrous  sul- 
phate and  the  gum  are  made  perfectly  dry,  and  are  ground 
together  to  a  fine  powder.  They  are  then  mixed  in  the 
same  way  with  the  dry  gall  decoction.  The  brown  mixture 
obtained  is  filled  at  once  into  well-stoppered  bottles,  as  it 
is  very  hygroscopic.  A  pinch  of  this  powder  converts 
water  in  which  it  is  stirred  up  into  ink  immediately. 

LOGWOOD-CHEOME  InK  PoWDEE. 

This  is  made  by  carefully  evaporating  the  ink  to  dryness, 
or  more  simply  by  finely  powdering  very  dry  logwood  ex- 
tract and  grinding  it  up  with  potassium  chromate. 

All  ink  powders  should  be  put  on  the  market  and  kept 
in  bottles  with  ground-in  stoppers,  or  in  air-tight  packets, 
for  although  their  quality  is  not  deteriorated  by  the 
absorption  of  moisture  from  the  air,  they  form  lumps 
which  are  difficult  to  get  out  from  the  receptacles. 

Paper  Boxes  for  Ink  Powders. 
The  following  process  for  making  paper  boxes  which 
will  protect  ink  powder  perfectly  from  damp  can  be  con- 
fidently recommended:  Heat  paraffin  to  about  the  tem- 
perature of  boiling  water,  and  fill  the  box  and  its  lid 
with  it,  and  then  ponr  it  out  at  once.    The  sides  of  the  box 
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thus  become  perfectly  air-tight,  so  that  it  will  keep  ink 
powder  quite  dry,  even  in  a  damp  room. 

The  chief  points  in  the  manufacture  of  ink  powder  are 
to  keep  the  temperature  of  evaporation  and  drying  so  low 
that  no  burning  can  possibly  happen,  and  to  see  that  the 
ingredients  are  in  a  state  of  perfectly  uniform  mixture. 
We  will  now  give  some  recipes  which  can  be  depended  on 
for  good  results. 

Feick's  Ink  Powder. 

Gall  powder   42 

Ferrous  sulphate  I  All  well  dried. 

Gum   15 

Alum  6  j 

The  galls  are  ground  fine  with  the  alum.  The  gum  and 
the  vitriol  are  powdered  separately,  and  then  mixed  with 
the  rest.  The  powder  is  at  once  packed  or  bottled.  The 
ink  made  by  adding  this  powder  to  water  gives  a  black 
sediment,  from  which  it  must  be  decanted.  We  can  never- 
theless make  an  ink  powder  which  is  entirely  soluble  by 
infusing  the  galls  with  water,  evaporating  the  solution  to 
dryness,  and  grinding  up  the  residue  with  the  other  in- 
gredients. The  object  of  the  alum  in  the  recipe  is  to 
prevent  moulding.  If  it  is  replaced  by  boric  or  salicylic 
acid,  the  acid  chosen  need  only  be  about  one-tenth  per  cent, 
of  the  powder. 

Precision  Ink  Powder. 

Gall  extract  1^0 

Ferrous  sulphate  25 

Copper  sulphate   ^ 


Alum 
Gum 


10 
10 


These  ingredients,  made    absolutely    dry    and  perfectly 
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mixed  together,  give  a  powder  which  produces  with  water 
a  very  fine  black  ink  of  the  very  highest  quality. 

Logwood  Ink  Powdee. 

Logwood  extract  500 

Potassium  chromate   1 


Make  the  extract  into'  a  syrup  with  hot  water,  and  stir 
in  the  chromate  in  concentrated  solution  in  hot  water. 
Evaporate  to  dryness  with  constant  stirring,  grind,  and  pack 
while  still  warm. 

Ink  Tablets. 

Ink  tablets  are  solid  masses  which  dissolve  in  water, 
forming  ink.  The  best  inks  for  table1>making  are  those  in 
which  the  colouring  matter  is  in  solution.  Chrome  and 
horse-chestnut  inks  answer  very  well  for  the  purpose.  They 
are  made  by  evaporating  the  ink  to  the  right  point,  and 
then  pouring  it  into  tin  trays  with  perpendicular  sides 
about  half  an  inch  high.  When  the  mass  has  set  it  is  cut 
up  with  a  sharp  knife  into  square  pieces,  which  are 
wrapped  up  in  tinfoil.  To  gauge  when  the  ink  is  suffi- 
ciently evaporated  let  a  drop  of  it  fall  on  a  cold  iron.  If  it 
sets  at  once  to  a  pasty  mass,  the  ink  is  ready  to  be  cast. 
Ink  tablets  have  the  advantage  that  indigo-carmine  can 
be  included  in  their  composition,  which,  on  account  of  the 
pasty  nature  of  the  indigo-carmine,  cannot  well  be  done 
with  ink  powders. 

Chrome  Ink  Tablets. 
1. 


Logwood  extract   500 

Potassium  chromate   1 

Alum   10 

Gum   20 
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This  gives  a  violet  ink.  Only  as  much  water  is  used  as 
ia  indispensable  to  obtain  a  perfect  mixture. 


2. 

Logwood  extract    ........  100 

Potassium  chromate     .......  1 

Gum   10 

Indigo-carmine     ........  20 

This  gives  a  beautiful  ink.  The  writing  changes  from  a 
blue  to  a  deep  black. 

Horse-chestnut  Ink  Tablets. 

Chestnut  extract   ........  100 

Ferrous  sulphate   10 

Alum   2 

Gum   5 

Indigo-carmine   5 


The  extract  is  made  from  the  green  husks  of  the  horse- 
ohestnut  or  from  the  young  twigs,  and  evaporated  down  to 
the  consistency  of  a  paste. 

XVII. 

PRESERVING  INKS. 

In  former  days  the  liability  of  every  ink  to  mould  was 
accepted  with  resignation  as  an  unavoidable  evil.  The 
visible  moulding  of  an  ink  is,  however,  only  a  symptom, 
and  is  attended  by  many  undesirable  changes.  For  ex- 
ample, an  ink  to  which  sugar  has  been  added  instead  of 
gum  to  get  a  lustre  often  becomes  so  tough  that  long 
threads  spin  from  the  nib,  and  it  cannot  be  written  with. 
This  results  from  the  fermentation  of  the  sugar,  and  can 
usually  be  cured  by  shaking  the  ink  with  a  freshly  pre- 
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pared  gall  decoction,  and  then  allowing  it  to  stand.  In  a 
short  time  a  tough  black  precipitate  forms,  and  if  the 
supernatant  liquor  is  decanted  it  will  be  a  useful  black 
ink. 

The  fermentation  processes  which  result  in  the  formation 
of  lactic  acid  have  a  much  more  serious  effect  upon  ink, 
as  they  gradually  destroy  the  colouring  matter.  If  we 
find  that  the  ink  becomes  pale  and  acquires  a  strongly 
acid  taste,  we  may  be  sure  that  it  will  soon  be  useless. 
If  the  process  is  carried  out  in  time,  the  ink  can  be  saved 
by  boiling  it  with  some  clean  iron  nails.  The  ferment  is 
thus  killed,  and  the  lactic  acid  is  brought  into  combina- 
tion. 

When  an  ink  becomes  mouldy  it  gradually  gets  covered 
with  a  green,  felty  layer  of  greyish-green  fibres,  which 
grow  again  as  fast  as  they  are  removed  and  with  such  speed 
that  the  whole  surface  will  be  re-covered  in  a  single  night. 
Even  if  we  throw  away  the  ink  and  kill  the  germs  adher- 
ing to  the  vessel  by  boiling  it  in  water,  the  remedy  is  only 
temporary.  When  the  vessel  is  refilled  with  fresh  ink,  it 
will  aoon  get  more  germs  from  the  air,  and  the  growth  will 
get  as  thick  as  ever,  and  for  a  long  time  no  means  of 
combating  the  evil  was  known.  It  was  certainly  found  that 
an  excess  of  ferrous  sulphate  had  a  preservative  action, 
but  with  the  result  of  increasing  the  cost  of  manufacture, 
and  causing  the  ink  gradually  to  deposit  a  sediment  and 
to  produce  characters  which  quickly  turned  brown.  Addi- 
tions of  alum,  tooi,  were  found  very  effectual  in  preventing 
moulciness,  but  cause  the  ink  to  corrode  steel  nibs,  and  in 
the  absence  of  considerable  amounts  of  acid  precipitate  the 
colouring  matter  in  the  form  of  an  alumina-lake.  This  not 
only  makes  the  ink  pale,  but  makes  it  flow  less  freely,  as 
may  often  be  noticed  in  logwood  inks  containing  alum. 
.   It  vas  long  since  noted  that  alizarine  inks  made  with 
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ordinary  vinegar  were  very  apt  to  mould,  while  those  made 
with  pyroligneous  acid  rarely  or  never  went  mouldy.  The 
reason  of  this  certainly  rather  striking  fact  is  that  the  pyro- 
ligneous acid  contains  a  certain  amount  of  carbolic  acid, 
which  is  an  extremely  powerful  disinfectant  and  hence  an 
efficient  preventive  of  mould.  It  is  better  to  preserve 
the  ink  by  adding  carbolic  acid  to  it  than  by  using  pyro- 
ligneous acid  in  its  manufacture.  Carbolic  acid  is  very 
cheap,  and  the  ink  is  perfectly  preserved  by  one-thousandth 
of  its  own  volume,  or  even  less.  The  acid  possesses,  how- 
ever, a  very  penetrating  odour,  which  is  plainly  perceptible 
even  when  the  acid  is  highly  diluted,  and  which,  as  we  have 
reason  to  know,  has  brought  even  very  excellent  inks  into 
disfavour.  We  possess,  at  the  present  time,  another  splen- 
did antiseptic  which  is  perfectly  odourless,  in  the  shape 
of  salicylic  acid.  It  has  no  bad  effect  on  human  beings,  and 
cannot  be  too  strongly  recommended  to  manufacturers  of 
ink.  According  to  our  results  it  will  completely  preserve 
from  5,000  to  10,000  times  its  weight  of  ink.  A  little  of 
it  put  into  the  ink-vat  will  prevent  moulding  for  good  and 
all.  The  salicylic  acid  can  be  added  solid  or  dissolved  in 
a  little  spirit. 

Boric  acid  is  another  preservative  not  less  to  be  recom- 
mended. It  occurs  in  the  form  of  mother-of-pearl-like 
shining  crystals,  soluble  in  cold  water  with  some  difficulty, 
but  easily  in  hot.  This  body,  too,  will  preserve  1,000 
times  its  weight  of  ink  and  upwards  from  mould.  The 
best  plan  of  using  it  is  to  hang  it  in  a  bag  in  the  ink, 
so  that  it  will  gradually  dissolve. 

Many  antiseptics,  the  often  recommended  corrosive  subli- 
mate for  example,  seem  to  us  very  ill-suited  for  ink  pre- 
serving. Corrosive  sublimate  in  particular  is  very  poisonous 
as  well  as  expensive,  and  we  have  in  salicylic  acid  a  com- 
pletely innocuous  and  in  every  way  suitable  substance. 
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which,  for  our  purpose,  is  as  powerful  an  antiseptic  as  the 
mercury  salt. 

Ethereal  oils  in  general,  and  clove  oil  in  particular,  also 
possess  antiseptic  properties,  and  we  therefore  find  the  addi- 
tion of  a  few  cloves  or  a  few  drops  of  the  oil  to  an  ink 
recommended  in  many  recipes.  But  an  ink  to  which  oil 
of  cloves  has  been  added  necessarily  acquires  its  smell, 
which  is  a  disagreeable  one  to  many  persons.  Besides  the 
preservation  by  clove  oil  is  only  evanescent.  In  time 
exposure  of  the  ink  to  the  air  resinifies  the  oil,  and  it 
loses  its  antiseptic  power  completely. 

We  thus  conclude  from  a  general  survey  that  salicylic 
and  boric  acids  are  the  antiseptics  which  oflfer  the  greatest 
advantages  to  the  ink  maker,  and  which  should  therefore 
be  universally  used.* 

XVIII. 

CHANGES  IN  INK  AND  THE  RESTORATION  OF 
FADED  WRITING. 

The  preservative  agents  we  have  just  been  discussing 
have  only  come  into  use  very  recently.  We  cannot,  there- 
fore, form  any  judgment  as  to  the  durability  of  characters 
written  with  inks  preserved  by  their  means,  and  must 
confine  ourselves  to  considering  the  behaviooir  of  the 
ancient  inks,  which  were  exclusively  iron  and  tannin  inks. 
Under  certain  conditions  these  inks  are  extremely  durable. 
In  a  place  which  is  dry  and  free  from  ferment  spores  the 
writing  may  remain  a  full  black  after  the  lapse  of  many 
centuries,  as  certain  old  documents  amply  prove.  These 
two  conditions  are,  however,  very  rarely  combined.  It  is 
very  difficult  to  exclude  moisture  completely,  and  even  the 

*  See  page  25. 
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best  preserved  writings  betray  the  presence  of  spores  under 
the  microscope.  These  only  demand  the  access  of  a  little 
more  moisture  to  develop  and  destroy  the  writing. 

When  a  writing  is  destroyed  by  mould  or  damp,  or  by 
their  joint  action,  the  black  colour  gradually  changes  to 
brown,  and  finally  to  a  pure  rust  colour.  The  ink  is  then 
entirely  destroyed,  and  nothing  remains  but  basic  ferric 
sulphate.  If  the  paper  is  then  repeatedly  wetted  through 
the  characters  become  paler  and  finally  illegible. 

When  it  is  a  question  of  restoring  the  legibility  of  a 
faded  MS.  we  must  go  to  work  with  the  greatest  care, 
for  unskilful  treatment  with  chemicals  may  result  in  the 
absolute  and  irremediable  destruction  of  the  characters 
instead  of  their  reproduction.  One  of  the  best  means  of 
deciphering  characters  made  with  an  iron  ink  and  which 
have  become  illegible,  is  to  convert  the  iron  compounds 
still  adhering  to  the  paper  into  ferrous  sulphide.  As  this 
is  black,  the  characters  at  once  reappear.  This  appearance, 
however,  is  only  temporary,  as  the  sulphide  is  oxidised  by 
the  air,  and  the  iron  returns  to  the  form  of  basic  sulphate. 
After  many  attempts  we  have  succeeded  in  so  modifying 
this  process  that  the  letters  will  remain  revived  for  at  least 
a  few  days,  so  that  if  necessary  the  document  may  be 
copied.  We  use  a  cardboard  box  about  4  in.  high,  and 
of  length  and  breadth  corresponding  to  the  sheets  of  paper 
containing  the  faded  writing.  The  box  has  no  lid,  but  can 
be  closed  by  laying  a  sheet  of  glass  on  the  top  of  it.  Half- 
way up  it  a  frame  is  placed  horizontally,  and  carries  a 
netting  of  fine  white  silk  or  cotton  threads.  On  the  bottom 
of  the  box  we  place  two  earthen  dishes  containing  yellow 
ammonium  sulphide.  We  then  put  in  the  frame,  place  the 
MS.  on  the  netting,  and  cover  the  box  with  its  glass  lid. 
The  MS.  is  damped  with  a  sponge  before  being  placed 
in  the  box.    Care  must  be  taken  not  to  wet  the  paper  too 
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much,  especially  if  the  writing  is  on  both  sides,  as  then 
the  letters  are  liable  to  soak  through  to  the  other  side  of 
the  paper.    No  rubbing  is,  of  course,  allowable. 

The  yellow  ammonium  sulphide  can  be  bought,  or  we  can 
make  it  ourselves  by  dissolving  sulphide  of  iron  (FeS)  in 
dilute  sulphuric  acid  and  passing  the  gas  through  solution 
of  ammonia  until  the  solution  turns  yellow.  It  is  then 
exposed  to  the  light  for  a  few  days  in  a  well-stoppered 
bottle,  and  turns  dark  yellow.  In  a  short  time  after  the 
MS.  has  been  shut  up  in  the  box,  the  letters  turn  brown, 
and  the  colour  eventually  passes  to  black.  As  long  as  the 
MS.  remains  in  the  box  the  vapour  of  the  ammonium 
sulphide  will  prevent  any  oxidation  of  the  sulphide  of  iron, 
so  that  the  MS.  can  be  copied  at  leisure.  It  can  also  be 
removed  from  the  box  and  photographed  between  glass 
plates. 

In  many  cases  the  restoration  can  be  made  permanent 
by  the  following  process :  — 

The  MS.  is  dipped  in  a  mixture  of  pure  hydrochloric 
acid  with  100  volumes  of  distilled  water.  The  immersion 
must  be  momentary  only,  so  as  not  to  wet  the  paper  below 
the  surface.  The  hydrochloric  acid  used  must  be  absolutely 
free  from  iron.  The  paper  is  then  allowed  to  dry  com- 
pletely in  the  air,  and  the  writing  is  then  dusted  over 
with  finely  powdered  ferrocyanide  of  potassium  from  a 
pepper-caster,  covered  with  a  glass  plate  and  slightly 
weighted.  After  a  few  hours  the  plate  is  removed  and  the 
paper  is  dried.  The  yellow  powder  is  then  brushed  off. 
If  the  paper  had  the  proper  amount  of  moisture  when  it 
was  sprinkled,  the  characters  will  now  be  distinctly  visible 
and  of  a  blue  colour,  owing  to  the  formation  of  Prussian 
blue  by  the  action  of  the  ferrocyanide  on  the  iron  of  the 
ink  which  has  been  dissolved  by  the  hydrochloric  acid. 
The  paper  must  now  be  freed  from  all  traces  of  hydrochloric 
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acid,  which  would  in  time  efface  the  letters.  To  this  end 
it  is  floated  for  twenty-four  hours  in  a  2  per  cent,  solution 
of  sodium  carbonate  crystals,  and  then  rinsed  in  running 
water.  The  restored  MS.  must  be  kept  in  the  dark  as 
much  as  possible,  or  the  light  will  fade  the  writing  again. 

It  is  much  more  difficult  to  restore  parchment  than  paper 
MSS.,  for  the  prepared  skin  contains  substances  which 
produce  coloured  compounds  when  subjected  to  the  re- 
storative processes.  The  process  given  by  Moride  consists 
in  soaking  the  parchment  in  distilled  water  until  it  has 
swollen  up,  but  all  stirring  or  movement  is  carefully 
avoided.  When  thoroughly  swollen,  the  parchment  is 
drained,  and  dipped  for  five  seconds  in  a  1  per  cent, 
solution  of  oxalic  acid  in  distilled  water.  It  is  then  dipped 
in  clean  water,  and  then  into  a  1  per  cent,  solution  of 
gallic  acid.  Here  it  remains  until  the  writing  comes  out 
clearly.  The  parchment  is  then  rinsed  with  several  lots 
of  distilled  water,  and  dried  between  folds  of  blotting-paper 
as  quickly  as  possible. 

The  oxalic  acid  makes  the  iron  salt  still  existing  in  the 
bleached  ink  soluble,  so  that  it  can  form  a  fresh  lot  of 
black  ink  with  the  gallic  acid.  Unfortunately,  the  parch- 
ment itself  often  contains  so  much  iron  that  the  gallic 
acid  makes  it  black  all  over,  when  the  writing  cannot  be 
made  out.  The  same  discoloration  happens  when  the 
parchment  is  very  mouldy,  for  the  gallic  acid  then  turns  it 
brown.  Hence  it  is  important  to  restrict  the  quantities  of 
chemicals  used  to  the  absolute  minimum  possible,  and 
solutions  are  used  still  more  dilute  than  those  above  given, 
and  the  process  is  repeated  with  them  if  necessary.  In 
particiilar  the  use  of  oxalic  acid  requires  the  greatest  care, 
for  if  it  acts  too  long,  or  in  too  strong  a  form,  the  writing, 
instead  of  being  restored,  will  disappear  for  ever,  as  the 
iron  of  the  original  ink  will  pass  from  the  paper  into  the 
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solution.  If  it  is  a  question  of  restoring  valuable  docu- 
ments it  is  always  advisable  to  experiment  with  a  small 
portion  first.  We  then  find  out  how  the  whole  will  behave, 
and  how  far  the  use  of  reagents  may  be  carried. 

We  have  tried  the  experiment  of  exposing  old  parch- 
ments to  the  vapour  of  acetic  acid,  then  letting  them  dry, 
and  finally  spreading  them  out  on  a  glass  and  applying 
solution  of  gallic  acid  to  the  written  surface,  and  have 
always  obtained  results  at  least  equal  to  those  achieved 
by  the  processes  described  above.  For  this  process,  also, 
the  parchment  must  first  be  swollen  by  soaking  in  water, 
or  better,  by  exposure  to  steam,  as  long  immersion  often 
injures  the  parchment. 

XIX. 

COLOURED  INKS. 

Although  among  writing  fluids  black  inks  are  the  most 
important,  as  being  those  most  largely  used,  there  is  also 
a  demand  from  the  public  for  inks  of  other  colours.  The 
origin  of  this  demand  is  partly  a  desire  to  make  distinctive 
appearances  in  different  parts  of  a  MS.,  and  partly  fashion 
and  a  preference  on  the  part  of  individuals  for  coloured 
rather  than  for  black  inks. 

In  the  present  state  of  chemistry  it  is  not  difficult  to 
prepare  inks  of  any  desired  colour.  Since  the  discovery 
of  the  coal-tar  dyes  we  have  been  able  to  prepare  coloured 
inks  very  easily  by  simply  dissolving  the  appropriate  dye. 
All  possible  colours  can,  however,  be  obtained  in  inks 
without  coal-tar  colours,  and  many  of  these  inks  are  in 
great  demand.  No  coloured  ink.  be  it  observed,  except, 
perhaps,  real  indigo-carmine  ink,  can  compete  with  the 
black  inks  as  far  as  durability  is  concerned.  Writings 
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made  with  most  of  them  turn  pale  in  a  few  months, 
and  documents  for  long  keeping  should  always  be  written 
with  a  good  black  ink.  We  proceed  to  give  processes  and 
recipes  for  making  coloured  inks,  putting  inks  of  the  same 
colour  together. 

XX. 

RED  INKS. 

In  the  preparation  of  red  inks  we  generally  use  redwood, 
cochineal,  or  an  aniline  dye.  Magenta  can  always  be  had 
in  satisfactory  quality,  while  both  redwood  and  cochineal 
vary  considerably  in  quality,  and  require  much  care  in 
selection.  We  must  therefore  describe  both  of  them  rather 
minutely. 

Ebdwood. 

This  is  also  called  Brazil  or  Pernambuco  wood.  The  tree 
{Ccesalpinia  echinata)  is  indigenous  to  tropical  America, 
especially  to  Brazil,  which  indeed  owes  its  name  to  the 
appearance  of  the  wood,  hrasil  being  the  Portuguese  word 
for  glowing  coals.  The  fresh  wood  is  pink,  but  changes  to 
a  dark  red  on  exposure  to  the  air. 

Several  sorts  are  known  in  commerce.  The  best  and 
richest  in  colouring  matter  is  known  as  Pernambuco  wood, 
after  which  came  Sapan,  Jamaica,  Braziletto  and  Bahama 
woods. 

Redwood  contains  a  colouring  matter  soluble  in  water, 
which  gives  very  fine  red  lakes  with  alumina  or  tin.  It 
is  therefore  much  used  by  dyers  and  ink  makers,  although 
the  colour  is  inferior  to  those  obtainable  with  cochineal. 
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Cochineal. 

This  colouring  matter  consists  of  the  dried  bodies  of  an 
insect  which  feeds  on  various  cacti,  especially  the  nopal 
plant.  Indigenous  to  Mexico,  both  the  insect  and  its  food- 
plants  have  been  acclimatised  elsewhere,  and  nearly  all 
tropical  countries  now  produce  quantities  of  cochineal. 

The  dried  insect  appears  in  the  form  of  silver-grey  grains, 
the  nature  of  which  is  easily  recognised  with  a  lens.  The 
silver-grey  sort  is  the  best,  and  rubs  down  to  a  brown 
powder.    The  black  cochineal  is  inferior. 

Great  experience  is  necessary  in  buying  cochineal,  as  it 
is  so  expensive  that  the  mosit  flagrant  adulteration  is  often 
met  with.  A  common  occurrence  is  for  cochineal  from 
which  most  of  the  colouring  matter  has  been  exhausted  to 
be  resold  as  fresh  goods.  In  many  cases,  too,  the  form  of 
the  insect  is  imitated  with  flour-paste,  and  the  masses  are 
coloured  with  a  little  cochineal  and  offered  for  sale. 

A  simple  test  of  the  goodness  of  cochineal  consists  in 
rubbing  it  up  and  treating  the  powder  with  a  little  caustic 
ammonia.  If  the  cochineal  is  good,  a  very  deep  red  solution 
of  the  dye  will  be  immediately  produced. 

Before  the  aniline  dyes  were  known,  the  finest  red  inks 
were  those  made  from  cochineal,  but  those  made  from  ani- 
lines now  dispute  priority  with  them. 

Eedwood  Inks. 
Bed  Brazil  Ink. 

Pemambuco  wood 
Tin  salt  . 
Gum 
Water  , 


280 
10 
20 
3,500 
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The  wood  is  boiled  in  the  form  of  thin  shavings  with  the 
water  in  a  roomy  vessel  for  about  an  hour.  The  de- 
coction is  then  filtered.  The  tin  salt  is  dissolved  in  a  little 
water.  If  the  solution  should  be  turbid  from  the  presence 
of  basic  salt,  it  is  cleared  by  boiling  it  with  a  few  drops 
of  hydrochloric  acid.  The  gum  is  now  dissolved  in  the 
filtered  redwood  solution,  and  the  tin  solution  is  added. 
The  ink  is  now  finished,  unless  the  colour  of  the  writing 
with  it  is  too  weak,  in  which  case  it  must  be  concentrated 
by  evaporation.  The  tin  salt  forms  a  red  lake,  which  re- 
mains dissolved  unless  too  much  tin  is  added.  If  this  is 
the  case  some  of  the  lake  precipitates. 

Peenambuco  Ink. 


Pernambuco  wood   8 

Alum   2 

Gum   2 

Water   60 


Alumina  forms  a  red  lake  with  redwood,  like  tin  salt. 
The  wood  is  boiled  with  the  water,  and  the  gum  and  alum 
are  dissolved  in  the  filtered  decoction.  If  this  ink  has  a 
violet  hue,  which  is  likely  to  be  the  case,  add  powdered 
tartaric  acid  to  it  while  it  is  boiling,  putting  it  in  a  little 
at  a  time,  until  the  desired  pure  red  is  produced.  After 
each  addition  of  tartaric  acid  boil  for  a  few  minutes,  stir 
well,  and  try  the  colour  by  writing  on  paper. 

Beazil  Extract  Ink. 


Pernambuco  extract   15 

Alum  3 

Tin  salt   2 

Tartaric  acid   2 

Water   120 


Pernambuco  wood  comes  on  the  market  in  solid  masses 
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like  logwood  extract.  It  gives  a  beautiful  red  solution  in 
water  which  answers  as  well  for  ink  making  as  the  decoc- 
tion of  the  wood,  and  with  the  additional  advantage  of 
saving  much  time  and  trouble.  Moreover,  the  solution  can 
be  made  so  strong  that  after  evaporation  of  the  ink  is 
unnecessary.  Although  very  good,  these  redwood  inks  have 
been  almost  entirely  superseded  by  cochineal  or  aniline 
inks,  which  are  far  superior  to  them  in  colour. 

Cochineal  or  Carmine  Inks. 

Inks  can  be  made  direct  from  cochineal  itself,  and  will 
be  of  great  beauty  and  warmth  of  colour,  but  for  the  very 
best  inks  the  cochineal  must  first  be  converted  into  carmine. 
The  labour  of  so  doing  is  richly  rewarded  by  the  unsur- 
passable excellence  of  the  resulting  ink,  and  most  of  the 
trouble  of  making  the  carmine  is  made  up  for  by  the  actual 
preparation  of  the  ink  from  carmine  being  easier  than  fronx 
cochineal. 

Preparation  op  Carmine. 

Powder  the  best  silver-grey  cochineal  as  finely  as  pos^- 
sible,  and  boil  it  for  three  hours  in  water.  Filter  the  hot 
solution  quickly  through  a  thick  linen  cloth.  Boil  up  the 
filtrate  again,  and  add  the  substances  needed  to  form  the 
lake.  Many  such  substances  may  be  used,  but  only  two 
can  be  thoroughly  depended  upon,  and  they  should  both 
be  used  together.  These  two  are  alum  and  tin  salt,  and  if 
necessary  warmth  may  be  given  to  the  colour  by  the 
cautious  addition,  drop  by  drop,  of  hydrochloric  acid.  The 
alum  must  be  absolutely  free  from  iron,  or  it  will  be  im- 
possible to  get  more  than  a  very  unsatisfactory  product.. 
The  best  proportions  are  :  — 
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Cochineal   20 

Water   500 

Alum   2 

Tin  salt   2 


The  alum  and  tin  salt  are  added  at  the  boil,  which  is 
kept  up  till  everything  is  dissolved.  The  clear  solution  is 
then  exposed  in  shallow  dishes  covered  with  sheets  of  glass 
for  several  weeks  in  a  very  bright  sunny  place.  By  this 
time  the  dark-red  liquid  will  have  lost  nearly  all  its  colour, 
and  the  carmine  will  have  been  deposited  in  the  solid  form, 
partly  on  the  dish  and  partly  on  the  surface  of  the  liquid. 
It  is  separated  by  filtration,  and  carefully  dried  with 
blotting-paper.  To  get  a  fine  and  warm  red  it  is  absolutely 
indispensable  that  the  dishes  should  get  plenty  of  sun,  so 
that  the  manufacture  is  impossible  in  any  but  the  most 
favourable  weather. 

To  get  absolutely  pure  carmine,  the  product  already 
described  is  dissolved  in  caustic  ammonia.  The  solution  is 
filtered,  and  the  carmine  is  reprecipitated  with  acetic  acid. 
We  now  give  some  recipes  for  carmine  inks. 

Best  Quality  Caemine  Ink. 


Carmine   4 

Caustic  ammonia  500 

Gum  10 

Pour  the  ammonia  on  the  carmine  and  gum,  and  heat 
on  the  water-bath  nearly  to  boiling.      Maintain  the  heat 


for  ten  minutes  longer,  and  bottle  the  solution  the  moment 
it  is  cold,  closing  the  bottles  with  good  sound  corks.  If 
the  ammonia  is  allowed  to  evaporate  the  carmine  will  pre- 
cipitate, as  it  is  insoluble  in  water.  The  carmine  can, 
however,  be  re-solved  by  adding  a  little  ammonia  and 
shaking. 

The  solution  of  carmine  in  ammonia  is  sold  as  soluble 
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carmine,  carmine  solution,  etc.,  and  is  much  esteemed  for 
water-colour  painting. 

It  must  be  remembered  that  commercial  caustic  ammonia 
is  not  always  of  the  same  strength,  and  that  an  excess  of 
ammonia  makes  the  carmine  solution  purple  or  violet. 
Hence  the  ammonia  should  be  added  with  care.  If  in 
spite  of  every  precaution  too  much  is  put  in,  the  right 
colour  can  be  obtained  by  the  very  cautious  addition  of 
dilute  hydrochloric  or  acetic  acid. 

Superfine  Cochineal  Ink. 


Cochineal  40 
Carbonate  of  ammonia  2 

Alum   2 

Water  .200 


The  carbonate  of  ammonia  is  dissolved  cold  in  the  water, 
and  the  solution  is  poured  on  to  a  mixture  of  the  alum  and 
cochineal  both  finely  powdered.  Shake  every  quarter  of 
an  hour  for  3  or  4  hours.  By  that  time  the  extraction 
of  the  colouring  matter  of  the  cochineal  will  be  complete, 
and  nothing  remains  but  to  filter  the  ink. 

The  alum  is  required  to  precipitate  from  the  ink  other 
substances  which  are  extracted  from  the  cochineal  together 
with  the  colouring  matter,  and  which  would  otherwise 
decompose  in  the  ink.  When  this  happens,  the  ink  turns 
thick  and  rapidly  moulds,  at  the  same  time  emitting  such  a 
disagreeable  odour  that  many  persons  would  throw  the  ink 
away  long  before  it  became  unusable. 

Indelible  Silicate-Carmine  Ink. 

This  peculiar  compound  is  made  by  rubbing  up  carmine 
with  water-glass  solution  to  a  thick  paste,  to  which  more 
water-glass  is  then  added  till  the  ink  has  the  desired  colour 
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and  consistency.  This  ink,  which  was  invented  by  Bottger, 
must  be  kept  in  well-closed  bottles,  and  only  so  much  must 
be  poured  out  as  is  required  for  immediate  use.  Exposure 
to  the  air  makes  the  ink  first  gelatinise,  then  solidify  to  a 
glass.  This  ink  is  distinguished  not  only  by  its  beautiful 
and  permanent  colour,  but  by  being  the  most  indelible  of 
all  red  inks.  When  made  of  the  proper  degree  of  thinness 
it  penetrates  deeply  into  the  paper,  and  can  only  be  re- 
moved by  caustic  alkalies.  Even  these  do  not  efface  it 
completely. 


Odoueless  Carmine  Ink, 


Cochineal   80 

Crystallised  carbonate  of  soda   160 

Tartar   500 

Alum   40 

Gum   80 

Water   1,800 

Spirit     .   100 

or  Salicylic  acid   2 


Dissolve  the  soda  in  1,600  of  the  water,  and  soak  the 
cochineal,  finely  powdered,  in  the  solution  for  several  days, 
with  frequent  stirring.  The  whole  is  then  boiled  up,  and 
the  alum  and  the  tartar  are  added  in  powder.  This  causes 
the  liquid  to  froth  very  much,  so  that  the  boiling  vessel 
must  be  roomy,  and  the  powder  must  be  put  in  a  little  at  a 
time.  After  half  an  hour's  boiling  the  liquid  is  filtered, 
and  the  remaining  200  of  water  poured  boiling  through 
the  residue  on  the  filter.  The  gum  is  then  dissolved  in  the 
total  filtrate.  The  alcohol  or  salicylic  acid  is  used  as  a 
preservative,  as  the  ink  is  very  decomposable.  Salicylic 
acid  leaves  the  ink  without  smell  and  unalterable.  As 
this  ink  is  free  from  poisonous  metallic  salts  it  can  be  used 
for  dyeing  confectionery. 
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Patent  Bed  Ink. 


Cochineal   10 

Tin  salt   2 

Sal  ammoniac   2 

Water   200 


The  colouring  matter  is  fully  extracted  from  the  cochi- 
neal by  boiling  it  in  the  water.  While  the  liquid  is  still 
warm  it  is  treated  with  ammonia  and  filtered.  The  filtrate 
while  still  warmed  is  mixed  first  with  the  sal  ammoniac 
aiid  then  with  the  tin  salt. 

Cheap  Cochineal  Ink. 


Pernambuco  wood   60 

Tartar   15 

Alum   15 

Gum   15 

Water   500 

Cochineal   5 

Strong  spirit   60 


Boil  the  Pernambuco  wood  with  the  water  for  1^  hour. 
Then  add  the  tartar  and  the  alum,  and  boil  for  another 
hour  and  a  half.  The  gum  is  then  added,  and  then  the 
alcohol  with  which  the  cochineal  has  previously  been  ex- 
hausted by  a  week's  digestion. 

If  the  residual  wood  is  treated  with  all  the  other  in- 
gredients again,  but  with  one-fourth  of  the  quantity  pre- 
scribed for  each  in  the  above  recipe,  a  fresh  lot  of  ink  will 
be  obtained,  which  can  be  mixed  with  the  first. 

Purple  Ink. 

Logwood  extract  . 
Crystallised  verdigris 
Alum 
Gum 

Wa-.er    ,      .  !  .• 


15 
10 
50 
30 
800 
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The  four  solids  are  dissolved  separately,  and  the  four 
solutions  are  then  mixed.  Should  the  shade  be  too  bluish, 
a  few  drops  of  very  strong  vinegar  or  of  a  carmine  ink 
will  correct  it. 


Cakmine  Pueple  Ink. 

This  is  made  by  carefully  adding  solution  of  indigo- 
carmine  to  a  carmine  ink,  whereby  the  pure  red  of  the 
latter  may  be  changed  to  violet  or  purple  as  required. 

Pueple  Cakthamine  Ink. 

Safflower-carmine  .   200 

Gum   750 

Cream  of  tartar     .   30 

Sugar   75 

Water   6,000 

Carbolic  acid   5 


Eed  Magenta  Ink. 

Magenta,  which  is  so  largely  used  in  dyeing,  makes  very 
beautiful  red  inks.  It  is  sold  in  green  crystals  which  form 
a  dark-red  solution  in  spirit. 

Magenta   2 

Gum   5 

Spirit   10 

Water   100 

The  magenta  is  dissolved  in  the  spirit,  which  must  be  as 
strong  as  possible,  90  per  cent,  at  least,  with  the  aid  of 
gentle  heat.  In  the  meantime,  the  gum  is  dissolved  in  the 
water,  and  the  solution  is  filtered  and  heated.  As  soon  as 
it  is  boiling  the  magenta  solution  is  poured  into  it  in  a  thin 
stream,  with  constant  stirring. 
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EosiNE  Ink. 

Eoaine  is  a  splendid  scarlet  dye.  Red  inks  made  with  it 
do  not  surpass  the  magenta  inks  in  beauty,  but  have  ad- 
vantages in  the  brilliance  of  the  written  characters.  They 
are  made  from  the  crystalline  powder,  of  which  commercial 
eosine  consists,  exactly  in  the  same  way  as  a  magenta  ink. 

Coal-Tar  Dye  Inks  in  General. 

We  have  coal-tar  dyes  from  which  inks  may  be  made 
of  every  conceivable  colour,  in  the  same  way  as  above 
directed  for  magenta  ink.  Since  we  have  learned  to  make 
coal-tar  dyes  which  are  readily  soluble  in  water,  the  manu- 
facture of  coloured  inks  has  been  vastly  simplified.  All 
we  have  to  do  is  to  dissolve  the  dye  in  just  so  much  water 
that  the  solution  shall  write  of  the  proper  colour.  Care 
must  be  taken  that  the  solution  is  not  too  concentrated, 
or  the  writing  will  have  a  metallic  lustre,  and  to  add  enough 
gum,  and  also  glycerine  in  the  case  of  a  copying  ink,  to  give 
the  right  consistency. 

The  high  price  of  these  dyes  hardly  affects  us,  as  it  is 
compensated  for  by  their  enormous  intensity  of  colouring 
power.  In  this  they  so  far  exceed  all  other  colouring 
matters  that  they  make  remarkably  cheap  inks.  Inks 
made  with  coal-tar  dyes  excel  in  purity  of  colour,  and  can 
be  used  with  advantage  instead  of  water-colours  for  retouch- 
ing photographs,  steel  engravings,  etc.  They  have  also 
been  proposed  as  colourings  for  liqueurs  and  pastry,  but 
although  they  give  very  fine  colours  many  of  them  contain 
poisonous  compounds  of  arsenic  and  other  metals,  and  only 
those  which  are  quite  free  from  metals  should  be  used  for 
colouring  articles  of  food. 
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XXI. 

BLUE  INKS. 

The  "blue  inks  which  deserve  most  attention  are  the  solu- 
tions of  water-soluble  blue  or  indigo-carmine.  They  are 
the  most  deeply  coloured,  and  penetrate  so  deeply  into  the 
paper  that  they  are  difficult  to  efface. 

Indigo-blue  Ink. 

Indigo-carmine  10 

Gum   5 

Water  50-100 

First  dissolve  the  gum  in  water  and  then  the  indigo- 
carmine,  and  then  add  more  water  till  the  writing  is  of  the 
proper  colour. 


Prussian  Blue  Inks, 

Indigo-blue  does  not  show  so  well  on  paper  as  Prussian 
blue.  This,  as  sold,  is  insoluble,  and  although  it  can  be 
used  as  such,  does  not  give  such  good  ink  as  the  soluble 
Prussian  blue.  Soluble  Prussian  blue  is  also  much  used 
as  a  washing  blue,  and  the  ink  maker  should  therefore  make 
it  for  himself. 


Manufacture  of  Soluble  Prussian  Blue. 

Mix  crude  hydrochloric  acid  with  one-tenth  of  its  weight 
of  nitric  acid,  and  then  add  a  weight  of  distilled  water 
equal  to  that  of  the  hydrochloric  acid.  Saturate  the  mix- 
ture with  pieces  of  iron.  As  soon  as  it  has  dissolved  as 
much  of  the  metal  as  it  can,  which  will  take  a  few  days, 
-decant  the  solution  of  chloride  of  iron  through  a  filter. 
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In  the  meantime  a  weight  of  ferrocyanide  of  potassium 
equal  to  that  of  the  hydrochloric  acid  has  been  dissolved 
in  ten  times  its  weight  of  distilled  water,  and  is  now  gradu- 
ally added  to  the  iron  solution  until  no  more  blue  precipi- 
tate is  formed.  No  notable  excess  of  either  ferrocyanide 
or  chloride  should  be  used.  The  precipitate  is  washed 
several  times  with  water  by  decantation,  and  finally  filtered 
off.  The  paste  froon  the  filter  is  rubbed  up  with  one-tenth 
of  its  weight  of  crystals  of  oxalic  acid,  and  water  gradually 
added  till  a  clear  sky-blue  solution  is  obtained,  which  can 
be  used  at  once  for  ink  making. 

The  trouble  of  making  the  iron  solution  can  be  avoided 
by  using  bought  ferrous  sulphate,  but  that  salt  must  first 
be  converted  into  ferric  sulphate  by  contact  for  a  few  days, 
in  solution,  with  one-tenth  of  its  weight  (as  a  solid)  of  nitric 
acid.  The  solution  is  then  used  as  above  directed  for  the 
solution  of  chloride  of  iron.  In  either  case,  the  Prussian 
blue  must  not  be  allowed  to  dry  before  treatment  with 
oxalic  acid. 

If  the  ink  maker  buys  his  Prussian  blue  he  must  buy 
the  best,  usually  called  Paris  blue,  and  must  prepare  it  for 
solution  in  oxalic  acid  in  a  way  to  be  presently  described. 
The  bought  Prussian  blue,  being  dry,  requires  far  more 
oxalic  acid  to  dissolve  it  than  it  would  do'  had  it  not  been 
allowed  to  dry.  The  result  is  an  ink  costing  much  more 
to  make,  and  by  virtue  of  the  large  excess  of  acid  which  it 
contains  attacking  steel  nibs  vigorously.  To  prepare  the 
purchased  pigment  for  solution  we  mix  it  with  its  own 
weight  of  concentrated  sulphuric  acid,  and  leave  it  for 
from  24  to  36  hours  in  it.  We  then  pour  the  whole  lot 
into  a  large  excess  of  water,  and  wash  the  precipitate  with 
water  by  decantation  until  the  wash  waters  give  no  blue 
coloration  with  solution  of  potassium  ferrocyanide,  and 
are  therefore  free  from  iron.      The  precipitate  is  then 
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rubbed  up  wet  with  oxalic  acid  as  above  described.  Under 
these  circumstances  the  oxalic  acid  will  dissolve  six  times 
its  own  weight  of  Prussian  blue,  or  eighteen  times  as  much 
as  it  will  dissolve  of  the  dry  commercial  pigment. 

Blue  Post  Ink. 

Dissolve  17  of  potassium  ferrocyanide  in  54  of  water, 
and  17  of  ferrous  sulphate  in  1,540  of  water.  Mix,  and 
treat  the  blue  precipitate  with  a  mixture  of- — - 

Nitric  acid  10 

Hydrochloric  acid   5 

Water  500 

After  24  hours  pour  off  the  liquid,  and  rub  up  the  pre- 
cipitate with  3|  of  oxalic  acid.  Then  add  4,000  of  water 
containing  160  of  white  gum  in  solution. 

Blue  Aniline  Ink. 

Dissolve  water-soluble  blue  in  water  so  that  the  writing 
is  a  good  blue  without  metallic  lustre,  and  thicken  with 
gum.    If  a  copying  ink  is  wanted,  add  glycerine  as  well. 


XXII. 

VIOLET  INKS. 

We  now  wish  to  describe  some  violet  inks  made  differ- 
ently from  those  previously  discussed.  One  way  of  making 
a  violet  ink  is  to  mix  a  red  ink  with  a  blue  one,  and  in 
any  case  aniline  dyes  give  inks  of  a  much  better  colour 
than  the  violet  inks  already  mentioned.  The  latter,  how- 
ever, have  the  advantage  of  being  very  cheap. 
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Violet  Aniline  Ink. 


This  is  prepared  by  dissolving  methyl  violet  in  spirit. 
The  alcoholic  solution  need  not  be  boiled  for  the  necessary 
dilution  with  water  as  is  the  case  with  magenta,  but  the 
water  must  nevertheless  be  added  with  care.  The  moment 
any  precipitate  begins  to  appear  the  addition  of  water 
must  be  stopped,  and  the  liquid  made  clear  again  with  a 
little  spirit.  The  necessary  amount  of  gum  is  then  dis- 
solved in  the  liquid. 

The  violet  aniline  inks,  although  very  beautiful,  are  not 
particularly  durable,  and  can  be  easily  and  completely 
effaced  by  chemicals.  The  following  recipe  gives  a  more 
durable  ink  :  — 


Make  a  solution  of  indigo-carmine  strong  enough  to  be 
used  as  a  blue  ink,  and  add  to  it  the  proper  amount  of  gum. 
Then  add  gradually  a  very  thick  solution  of  carmine,  when 
the  ink  passes  through  purple  to  violet.  The  ink  should 
be  tested  from  time  to  time  during  the  making  by  writing 
with  it.  A  still  finer  but  less  durable  ink  is  made  in  the 
same  way  from  solution  of  Prussian  blue  and  carmine. 


Violet  Indigo  Ink. 


Violet  Copying  Ink. 


1. 


Glycerine 
Oxalic  acid 
Logwood  extract 
Alum 
Water 


10 

5 
40 
30 
800 


2. 


Bichromate  of  potash 
Dissolved  in  water 


5 

100 
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Make  solutions  1  and  2  separately,  and  then  mix  them. 
Boil  up  the  whole  then  in  a  copper  pan,  add  50  of  pyro- 
ligneous  acid,  and  bottle. 


XXIII. 


YELLOW  INKS. 

A  full  yellow  ink  can  be  maxie  in  several  ways,  the 
simplest  of  which  is  to  dissolve  picric  acid  in  hot  water. 
Picric  acid  is  sold  in  yellow  crystals,  which  are  very  bitter 
and  poisonous.  Picric  acid  ink  must  therefore  not  be  used 
for  colouring  foods. 


PiCKic  Acid  Ink. 

Picric  acid     .      .      .      .      .      .      .      .      .  10 

Gum   2 

Water   100 

Boil  all  together.    The  water  must  be  distilled  water. 


Yellow  Gamboge  Ink. 

Gamboge  is  a  resin  which  can  be  emulsified  with  water, 
although  it  will  not  dissolve.  Heat  10  of  gamboge  in  fine 
powder  with  10  of  spirit,  and  then  mix  it  with  5  of  gum- 
arabic  first  made  to  a  very  strong  mucilage  with  water. 
Then  mix  with  3D  of  water. 


Imperial  Yellow  Ink. 

Persian  berries   280 

Alum   28 

Gum                                                                    .  36 

Water    .   1,000 


Boil  the  crushed  berries  with  the  water  for  an  hour. 
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Then  add  the  alum  and  boil  another  hour.  Then  filter 
and  dissolve  the  gum  in  the  hot  filtrate. 


XXIV. 

GREEN  INKS. 

Green,  like  violet,  is  a  mixture,  in  this  case  of  blue  and 
yellow.  Hence  by  mixing  a  blue  and  a  yellow  ink  in  differ- 
ent proportions  every  imaginable  shade  of  green  can  be 
obtained.  The  best  mixtures  are  picric  acid  with  either 
indigo«-carmine  or  solution  of  Prussian  blue.  The  following, 
however,  are  some  recipes  for  some  green  inks  which  are 
not  mixtures  :  — 


Klapboth's  Gbeen  Ink. 

Crystallised  verdigris   4 

Tartar   2 

Water  16 

The  three  ingredients  are  boiled  together,  filtered,  and 
bottled. 


Green  Chbome  Ink. 

We  are  able  to  prepare  from  bichromate  of  potash  a 
green  which  has  not  only  a  lively  green  colour  but  is  very 
durable. 


Bichromate   10 

Hydrochloric  acid   10 

Spirit   10 

Gum   10 

Water   30 


Mix  the  bichromate,  finely  powdered,  with  the  acid,  and 
let  it  stand  for  an  hour.      Into  the  red  solution  thus 
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obtained  the  spirit  is  slowly  poured,  with  constant  stirring. 
The  reaction  is  very  vigorous,  and  the  liquid  froths  and 
gets  very  hot,  and  gradually  turns  to  a  dark  green.  If  the 
action  gets  too-  violent,  a  little  cold  water  is  put  in.  To 
avoid  boiling  over,  it  is  best  to  add  the  spirit  in  portions, 
waiting  till  the  frothing  after  each  addition  is  over  before 
adding  the  next.  The  next  step  is  to-  add  carbonate  of  soda 
till  all  effervescence  has  ceased  and  a  greenish  precipitate 
just  begins  to  form.  The  liquid  is  then  left  covered  up  for 
a  week,  filtered  from  the  salts  which  have  crystallised  out, 
and  diluted  to  the  desired  colour.  Finally  the  gum  is  dis- 
solved in  it.  This  ink  penetrates  the  paper  deeply,  and 
gives  green  writing  which  is  absolutely  permanent  and  is 
very  difficult  to  efface. 

Stein's  Green  Ink. 


1. 

Indigo-carmine      .       .       .       .     •  .       .       .       .  120 

Gum   200 

Water   3,000 

2. 

Picric  acid   15 

Boiling  water   720 


Make  solutions  1  and  2  separately,  and  then  mix  them. 

XXV. 

METALLIC  INKS. 

In  ornamental  writing  it  is  customary  tO'  use  inks  which 
produce  characters  with  a  metallic  colour  and  lustre.  Such 
inks  can  be  made  in  two  ways.  We  can  either  use  the 
metals  themselves  or  certain  dyes  which,  under  particular 
circumstances,  acquire  a  metallic  lustre.    If  an  unalterable 
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metallic  ink  is  wanted,  it  must  be  made  from  a  precious 
metal,  gold  or  silver,  for  all  other  metals  oxidise  in  time 
s,nd  change  their  colour.   This  is  particularly  true  of  copper. 

Eeal  Gold  and  Silver  Inks. 

To  produce  these  the  metal,  in  the  form  of  tinfoil, 
is  ruobed  up  with  gum  and  water  in  a  mortar  till  even  a 
strong  lense  shows  no  sign  of  metallic  lustre.  Water  is 
then  added,  but  the  ink  must  be  left  thick  or  the  metal 
would  rapidly  settle  to  the  bottom.  As  it  is,  the  ink  must 
always  be  well  shaken  every  time  it  is  used.  In  the  case  of 
gold  ft  is  better  to  dilute  with  solution  of  picric  acid  than 
with  water.  Then  much  more  water  can  be  added,  and  the 
writing  will  nevertheless  have  a  fine  gold  colour  and  lustre. 
This  use  of  picric  acid  lessens,  too,  the  extreme  costliness 
of  the  ink. 

Copper  Ink  and  Bronze  Ink. 

These  are  got  in  the  same  way,  using  the  proper  foal. 
The  writing  turns  dull,  and  in  damp  places  green. 

Imitation  Gold  Ink. 

This  is  made  from  aurum  musivum,  which  is  rubbed  up 
with  a  gamboge  ink.  This  ink,  although  not  so  beautiful 
as  the  real  gold  ink,  has  the  advantage  over  bronze  ink 
that  it  keeps  its  colour. 

Imitation  Silver  Ink. 

For  this  tinfoil  is  rubbed  up  with  the  gum,  but  a  better 
imitation  can  be  made  with  aluminium  foil  or  filings. 
The  aluminium  keeps  its  silver  colour  permanently. 
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Coloured  Inks  with  a  Metallic  Lustre. 

It  is  possible  to  combine  any  colour  whatever  with  a 
metallic  colour  when  coal-tar  dyes  are  used.  The  solution 
of  the  dye  is  thickened  with  gum,  and  rubbed  up  with  real 
or  imitation  silver,  when  we  get  an  ink  having  a  metallic 
lustre  and  the  colour  of  the  dye  used.  For  yellow,  red,  and 
brown,  we  use  gold  or  a  golden  yellow  alloy  and  a  very 
concentrated  alcoholic  solution  of  magenta.  The  writing 
is  a  dark  red,  and  in  certain  lights  shows  the  green  and 
gold  lustre  of  the  crystallised  magenta. 

We  have  now  exhausted  the  subject  of  ink  in  the  narrow 
sense  of  the  word,  but  there  are  other  liquids  which  are 
applied  to  special  purposes,  such  as  Indian  ink,  used  for 
perpetuating  lead  pencil  drawings,  lithographic  and  chemi- 
cal inks,  marking  inks,  and,  lastly,  sympathetic  inks,  which 
are  the  inks  which  disappear,  or  become  visible,  or  change 
their  colour  under  special  treatment.  While  the  sym- 
pathetic inks  must  be  reckoned  more  or  less  as  toys,  the 
remaining  kinds  just  named  are  widely  used,  and  their 
manufacture  is  very  remunerative. 

XXVI. 
INDIAN  INK. 

The  Chinese,  Japanese,  and  other  Asiatic  races  write 
with  a  brush  with  a  solid  ink  rubbed  up  with  water  like 
a  pigment.  This  Chinese  or  Indian  ink  is  remarkable  for 
the  durability  and  lustre  of  its  colour.  These  properties 
have  caused  it  to  be  extensively  used  by  architects  and 
engineers,  and  in  general  by  people  who  have  to  make 
permanent  drawings. 

Although  we  have  made  enormously  greater  progress  in 
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chemistry  than  the  Asiatics,  they  still  surpass  us  so  much 
in  the  manufacture  of  certain  articles  that  the  imported 
product  always  receives  the  preference  over  that  made  in 
Europe.  One  of  these  articles  is  Indian  ink,  and  the  real 
Asiatic  product  is  always  preferred  to  the  European,  as  it 
has  a  deeper  black  colour  and  a  greater  lustre.  Most 
European-made  Indian  inks  are  distinctly  brown  when 
diluted  to  any  great  extent. 

We  do  not  know  exactly  what  method  of  manufacture 
is  adopted  in  China.  There  are  reports,  which,  however, 
cannot  be  regarded  as  very  reliable,  that  the  process  con- 
sists in  burning  certain  plants  in  a  limited  supply  of  air, 
and  passing  the  smoke  through  very  long  paper  tubes.  The 
soot  deposited  in  those  parts  of  the  tubes  which  are  farthest 
from  the  fire,  i.e.,  the  finest  particles,  is  selected  for  making 
the  ink.  Other  accounts  say  that  the  smoke  used  is  got 
principally  by  burning  sesame  oil.  This  is  so  burnt  in 
lamps  that  it  gives  a  very  smoky  flame.  It  appears  to  us 
not  impossible  that  a  product  which  is  manufactured  over 
such  an  extensive  area  may  be  made  from  various  raw 
materials  and  in  various  ways. 

When  we  examine  real  Indian  ink  we  find  that  it  con- 
sists mainly  of  carbon  in  a  state  of  excessively  fine  sub- 
division, with  a  binding  material  probably  consisting  of 
gum,  but  also  containing  camphor  (up  to  2  per  cent.)  and 
musk.  The  special  smell  of  real  Indian  mk  is  certainly  due 
to  the  presence  of  musk,  of  which  only  very  minute  quan- 
titi  es  are  needed  to  produce  it. 

The  points  to  be  noticed  in  real  Indian  ink  are  two  in 
number.  The  carbon  is  pure,  i.e.,  free  from  tarry  matter, 
and  is  in  a  state  of  extraordinarily  fine  subdivision.  Now 
we  have  devised  a  process  by  which  such  carbon  can  be 
prepared  without  much  difficulty.  We  bum  a  fuel  rich  in 
carbon,  such  as  petroleum  or  purified  oil  of  turpentine,  in 
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lamps  with  a  feeble  supply  of  air.    The  smoke  is  passed 
through  a  zinc  tube  at  least  100  feet  long,  and  with  a  slight 
upward  inclination  from  the  lamp,  so  as  to  produce  the 
necessary  weak  draught.    The  soot  which  accumulates  in 
the  parts  of  the  tube  near  the  lamps  can  be  used  with  ad- 
vantage for  articles  less  expensive  than  Indian  ink.  It 
makes  excellent  printers'  ink  for  example.    That  which  is 
gathered  from  the  most  remote  part  of  the  tube  is  quite  fit 
for  the  finest  Indian  ink,  after  it  has  been  purified  from 
the  traces  of  tarry  matter  which  adhere  to  it,  and  which 
impart  the  brown  colour  to  inferior  inks.    This  purification 
is  effected  by  making  the  soot  into  a  thick  paste  with  nitric 
acid  by  means  of  a  glass  or  porcelain  spatula.    This  is 
then  made  to  the  consistency  of  honey  by  adding  a  little 
distilled  water.    The  mass  is  then  heated  in  a  porcelain 
basin  till  thick  fumes  of  nitric  acid  are  evolved.    In  this 
way  a  large  part  of  the  tarry  matter  is  completely  de- 
stroyed, and  moreover  produces  finely  divided  carbon  by 
its  destruction.      The  mass  is  now  largely  diluted  with 
water,  and  allowed  to  settle.    The  dilute  acid  is  then  poured 
off,  and  the  washing  with  water  is  once  repeated.  The 
sediment  is  next  boiled  for  half  an  hour  with  a  strong 
solution  of  caustic  soda.    This  destroys  the  rest  of  the 
tarry  matter,  and  the  carbon  left,  after  repeated  washing 
with  water,  is  in  a  state  of  the  finest  possible  subdivision 
and  practically  chemically  pure.    It  is  then  dried  in  vessels 
covered  to  keep  out  dust,  and  made  into  a  paste  with 
clear  solution  of  gum.    This  paste  is  thickened  by  stirring 
and  heating  till  it  sets  quite  hard  on  cooling.    Just  after 
it  has  been  removed  from  the  source  of  heat  a  little  tinc- 
ture of  musk  is  stirred  into  it.    The  mass  must  then  be 
cooled  slowly  in  a  warm  place.    When  it  begins  to  crack 
it  is  kneaded  into  a  lump  which  is  rolled  out  into  a  flat 
plate  and  dried  further  till  it  can  be  cut  into  the  usual 
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quadrangular  sticks,  and  will  take  a  clean  impression  of  a 
stamp.  The  sticks  are  formed  in  metal  moulds,  having 
Chinese  characters  on  the  inside  and  representations  of 
dragons,  etc.  The  overflow  from  the  moulds  is  cut  off  with 
a  sharp  knife,  and  the  rods  are  ejected  by  inverting  the 
mould  and  tapping  it.  Then  they  are  perfectly  dried,  and, 
if  wished,  wrapped  partly  or  entirely  in  gold  or  silver  leaf. 
If  any  cracks  appear  in  them,  these  are  filled  with  fresh 
paste  and  smoothed  over.  The  pieces  must  be  hard,  have 
a  lustrous  pure  black  surface,  and  show  a  perfectly  uniform 
and  compact  fracture. 

Indian  ink  prepared  as  above  directed  and  in  which  care 
has  been  bestowed  on  the  moulding  as  well  as  on  the 
manufacture  cannot  be  distinguished  from  the  Asiatic-made 
-article,  even  by  experts.  In  uniformity,  colour,  and  lustre 
it  yields  to  no  Chinese  manufacture,  and  surpasses  some 
genuine  Indian  inks. 

A  somewhat  inferior  article  can  be  made  from  ordinary 
soot  by  boiling  it  with  caustic  soda  lye,  washing,  and  mix- 
ing with  gum  as  above  directed,  and  then  moulding  the 
paste  in  the  usual  way. 

XXVII. 

LITHOGKAPHIC  INKS  AND  PENCILS. 

Lithographers  require  special  inks  or  pencils,  according 
to  the  particular  method  of  procedure.  If  the  stone  is 
polished  the  drawing  is  executed  in  lithographic  ink  on  it 
with  a  pen  or  brush.  When  the  stone  is  then  treated  with 
a  dilute  acid  the  ink  protects  the  parts  it  covers,  which 
therefore  become  raised  above  the  etched  part  of  the  stone, 
and  the  sheets  can  then  be  printed  from  it.  When,  however, 
MS.  is  to  be  reproduced  by  lithography  the  MS.  is  written 
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on  prepared  paper  with  lithographic  copying  ink.  The 
paper  is  then  laid,  writing  downwards,  on  the  smooth  stone, 
and  the  ink  is  transferred  to  the  stone  by  pressure.  The 
acid  is  then  used  as  before. 

When  the  lithography  has  to  be  done  on  a  rough  stone, 
pencils  and  solid  ink  are  employed. 

The  inks  and  pencils  used  for  lithography  must  always, 
contain  acid-resisting  bodies,  and  must  be  capable  of  giving 
a  number  of  impressions.  Such  bodies  are  fat,  rosm,  and 
wax  when  converted  into  a  soap. 

LiTHOGEAPHIC  InK. 

"Water  

Gum  lac  

Mastic  

Rosin  

Tallow  soap  

Soot  

To  use  this  recipe  we  require  a  copper  boiler  with  a  lid 
and  a  copper  pan  with  a  spout.  We  first  melt  together  all 
the  ingredients,  except  the  wax,  in  the  pan,  and  get  a 
uniform  mixture  by  thorough  stirring.  The  wax  is  heated 
by  itself  in  the  larger  vessel  until  it  can  be  ignited.  Thi& 
is  then  done,  and  the  contents  of  the  pan  are  stirred  into 
the  burning  wax.  As  soon  as  all  the  ingredients  are  in  the 
boiler,  the  wax  is  put  out  by  putting  on  the  lid,  and  the 
heat  is  moderated  till  the  mass  only  keeps  in  fusion.  It 
is  then  ladled  out  into  metal  moulds  which  give  it  the  same 
shape  as  the  rods  of  Indian  ink. 

This  ink  is  written  with  after  rubbing  up  with  warm 
water,  just  like  Indian  ink.  Any  ink  rubbed  up  which  is 
to  be  left  overnight  should  be  covered  up  to  keep  it  moist, 
for  if  it  has  to  be  rubbed  up  again  it  will  very  likely  form 


140 
100 
30 
10 
70 
32 
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lumps  which  will  spoil  the  work,  more  particularly  if  a 
brush  is  used. 

It  has  been  recommended  to  dissolve  the  ink  in  hot  water 
and  bottle  it.  Although  this  saves  constant  rubbing  up, 
the  practice  is  not  good,  as  the  rubbing  up  each  time  gives 
a,  more  uniform  and  reliable  writing  liquid. 


Feench  Lithogeaphic  Ink. 

Shellac   gQ 

Mastic  _  g 

Carbonate  of  potash   5 

Hard  tallow  soap   g 

Soot   2 

Melt  the  soap  with  the  shellac  and  the  mastic,  and  stir 

the  carbonate  and  the  soot  into  the  fused  mass.  As  soon 
•as  the  mixture  is  uniform  it  is  cast  in  the  moulds. 


Vienna  Lithogeaphic  Ink. 


Wax 
Soap 
Sh^lac 
Rosin 
Tallow 
India-rubber 
Oil  of  turpentine 
Lampblack 


18 
16 
14 
6 
10 
2 
5 
6 


Fuse  the  first  five  ingredients  together,  and  heat  till 
the  mass  begins  to  bubble.  Then  stir  in  the  lampblack 
and  also  the  indiarrubber,  previously  dissolved  in  the  tur- 
pentine. When  the  smell  of  the  turpentine  has  nearly 
disappeared  cast  the  mass  into  sticks. 
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Munich  Lithographic  Ink. 


Wax 

Tallow  . 
Shellac  . 
Soap 

Carbonate  of  soda 
Soot 


20 
10 
20 
20 
30 
10 


Fuse  all  together  at  a  strong  heat,  and  stir  thoroughly. 


English  Lithographic  Ink. 


Virgin  wax 
Tallow  . 
Hard  tallow  soap 
Shellac  . 
Mastic  . 
Venice  turpentine 
Lampblack 


12 
12 
12 

24 
16 
2 
22 


Heat  the  turpentine,  and  add  to  it  the  shellac,  the  mastic 
(both  finely  powdered),  the  tallow,  the  wax,  and  the  soap 
in  the  order  named.  Finally  mix  in  the  lampblack  inti- 
mately. The  tough  mass  produced  on  cooling  is  rolled  out 
and  cut  up  and  shaped. 

Lithographic  Chalk. 

This  is  used  for  drawing  on  the  stone.  It  must  be  dense 
enough  to  take  a  sharp  point  without  breaking,  like  a  good 
lead  pencil,  and  give  a  uniform  stroke  with  a  light  pressure. 


London  Lithographic  Chalk. 


Wax 

Tallow  . 
Soap 
Shellac  . 
Lampblack 


30 
25 
20 
15 
6 
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Fuse  all  together,  and  heat  till  the  mass  can  be  set 
fire  to.  It  is  then  allowed  to  burn  for  a  time,  which  re- 
quires some  experience  to  judge  it.  The  condition  of  the 
mass  can,  however,  be  judged  of  at  any  time  by  extinguish- 
ing it  by  putting  the  cover  on  the  boiler,  and  then  making  a 
stick  of  the  mixture  and  trying  how  it  will  write.  If  the 
stick  will  not  bear  a  sharp  point,  having  some  elasticity  and 
writing  a  uniform  black  line,  the  mass  in  the  boiler  must 
be  set  fire  to  again,  and  again  tested  a  few  minutes  later. 
The  finished  mass  is  rolled  out  on  a  hard  surface,  and  made 
into  pencils  the  thickness  of  a  goose  quill  and  about  3  in. 
long. 

Feench  Lithographic  Ink. 


Tallow   100 

Soap   85 

Shellac   70 

Mastic   10 

Lampblack   10 


Fuse  together  and  ignite,  and  proceed  altogether  as 
directed  under  the  last  recipe. 

Autographic  Inks. 

These  are  intended  for  transferring  a  writing  or  drawing 
to  the  stone,  so  that  the  latter  can  be  printed  from  directly 
it  has  been  etched.  Here  we  have  a  means  of  securing 
a  number  of  copies,  which  is  very  important  for  circulars, 
letters,  plans,  etc. 

It  is  undeniable  that  certain  difficulties  attend  the 
preparation  of  these  inks,  for  it  is  necessary  to  prepare  a 
liquid  which,  besides  possessing  the  properties  of  an  ordin- 
ary ink,  will  cling  fast  to  the  stone  and  give  copies  for  a 
considerable  time.  The  paper  used  may  be  any  usual 
paper,  provided  it  is  not  too  rough,  for  common  work 
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such  as  a  circular,  but  if  fine  work  is  necessary,  as  in  pre- 
paring copies  of  a  pen  and  ink  drawing  or  of  an  architect's 
plan,  prepared  paper  only  is  usable. 

Preparation  of  the  Paper. 

By  following  strictly  the  recipe  about  to  be  given  the 
finest  line  or  point  can  be  faultlessly  reproduced  in  the 
copies.  The  stone  can  be  etched  immediately  the  transfer 
has  been  made,  and  many  thousands  of  good  copies  can  be 
printed  off. 

A  fine,  strong,  unsized  printing  paper  is  spread  out  on  a 
smooth  board,  and  poured  over  first  with  a  10  per  cent, 
solution  of  gelatine.  The  board  is  then  tilted  and  the 
gelatine  run  off,  and  a  5  per  cent,  solution  of  tannin 
is  next  poured  on.  The  paper  is  again  drained  and  dried. 
The  two  processes  and  the  drying  are  then  repeated  a 
second  or  a  third  time,  and  the  paper  is  finally  calendered. 
This  paper  will  not  only  transfer  as  above  stated  the  finest 
lines  of  a  drawing,  but  will  also  take  the  minutest  details 
of  a  copper  or  steel  plate,  and  transfer  them  to  the  stone. 

When  the  drawing  or  writing  has  been  laid  on  the  stone 
the  two  must  be  forcibly  pressed  together  several  times. 
The  paper  is  then  carefully  taken  off.  The  repetition  of 
the  pressure  is  made  necessary  by  the  fact  that  the  stone 
takes  an  appreciable  time  to  take  the  ink  so  strongly  that 
it  will  not  be  affected  by  the  etching. 

Best  Autograph  Ink. 


Wax   110 

Tallow   30 

Soap   110 

Shellac   50 

Mastic   40 

Rosin   10 

Soot   30 
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These  are  fused  together  in  an  iron  vessel,  and  the  tem- 
perature is  then  raised  until  disagreeable  vapours  are 
largely  produced.  The  mass  is  then  cast  into  moulds  or 
rolled  into  cylinders. 

The  autographic  inks  can  also  be  used  very  well  for 
ordinary  writings  with  a  steel  pen,  so  long  as  the  letters  are 
not  too  small. 

Autographic  Drawing  Copying  Ink. 


Wax 

Tallow  . 
Soap 
Copal 
Shellac  . 
Mastic  . 
Pitch 

Linseed  oil 
Sulphur  powder 


Ground  Mass. 


70 
75 
60 
45 
70 
70 
10 
10 
10 


The  copal  is  first  fused  with  the  linseed  oil,  and  so 
strongly  heated  that  thick,  strong-smelling  fumes  appear. 
The  soap  is  then  added,  then  the  tallow,  then  the  wax,  and 
then  the  other  resins.  The  whole  is  next  strongly  heated 
and  set  fire  to.  During  the  combustion  the  sulphur  is 
sprinkled  on  to  the  mass,  which  is  continually  stirred. 
The  combustion  must  be  maintained  until  about  three 
quarters  of  the  mass  has  been  burnt  away.  The  fire 
is  then  put  out  by  covering  the  vessel  with  its  lid. 

Autographic  Ink  No.  1. 

Ground  mass  12 

Distilled  water  100 

Indigo-carmine   5 

The  ground  mass  is  boiled  with  the  water  till  the  liquid 
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is  reduced  to  one  half.  The  clear  broiwn  liquor  is  then 
poured  off,  and  the  indigo^carmine  is  dissolved  in  it.  The 
ink  is  then  bottled. 

If  the  ground  mass  has  not  burnt  long  enough  the  ink 
will  not  copy  well,  as  it  will  dry  too  quickly.  If,  on  the 
other  hand,  the  combustion  has  been  unduly  prolonged, 
the  ink  will  not  adhere  properly  to  the  stone.  It  must  also 
be  remarked  that  when  the  writing  is  transferred  to  the 
stone,  the  back  of  the  paper  must  be  well  damped  to 
facilitate  the  transfer  of  the  ink  from  it  to  the  stone. 

AuTOGEAPHic  Ink  No,  2. 


Wax                                                                    .  200 

Soap   60 

Tallow   32 

Shellac  '.  16 

Black  pitch   8 

Lampblack   40 


The  ingredients  are  all  fused  together  and  stirred  to  a 
uniform  mixture,  which  is  gradually  heated  till  it  fumes 
strongly.  As  soon,  however,  as  the  mass  catches  fire  the 
cover  of  the  vessel  is  put  on,  as  the  burning  must  not  be 
allowed  to  continue.  The  finished  ink  is  then  cast  into 
sticks,  and  for  use  is  rubbed  up  with  warm  water. 

Autographic  Ink  (Andes). 
1. 


Shellac   6 

Wax   2 

Fat  .   14 

Mastic   8 

Soap   6 

Soot   2 
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2. 

Eefined  mutton  tallow   100 

Yellow  wax    .       .       .   125 

Soap   16 

Shellac   150 

Mastic   125 

Turpentine   16 

Soot   30 

3. 

Soap   100 

Wax   118 

Fat   50 

Mastic   50 

Soot   30 

4. 

Wax   6 

Mutton  tallow   H 

Soap   12 

Shellac   H 

Mastic   90 

Venice  turpentine   2 

Soot   20 


Caebon  Papebs. 

These  are  used  for  producing  a  copy  of  a  writing  while 
the  writing  is  being  executed.  To  prepare  them,  strong, 
smooth  paper  is  covered  on  one  side  with  an  intimate 
mixture  of  yellow  wax  and  an  equal  weight  of  the  finest 
Paris  blue  with  ten  times  the  weight  of  purified  tallow. 
The  mixture  is  well  fused  and  stirred,  and  is  applied  to  the 
paper  hot.  The  prepared  paper  is  laid  between  two  un- 
prepared sheets,  and  the  sheet  which  is  in  contact  with  the 
uncoated  side  of  the  prepared  paper  is  written  on  with  a 
blunt  pencil,  whereby  the  writing  is  copied  on  the  lowest 
sheet  as  it  is  made  on  the  uppermost  one. 
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Photogeaphic  Copying  of  Drawings. 

Certain  chemical  compounds  are  altered  by  light,  and  can 
therefore  be  used  for  copying  writings  or  drawings  made  on 
one  side  only  of  the  paper  by  photography.  We  will  de- 
scribe the  process  known  as  Cyanotypy,  which  consists  in 
soaking  paper  in  the  dark-room  with  a  solution  of  10  oz. 
of  ferric  chloride  and  5  oz.  of  tartaric  acid  in  100  oz.  of 
water,  or  with  a  solution  of  10  oz.  of  ammoniarcitrate  of  iron 
and  10  oz.  of  potassium  ferricyanide  in  60  oz.  of  water.  The 
paper  is  then  dried  and  exposed  to  the  sun  for  an  hour 
under  the  copy.  The  paper  is  then  developed  with  a  10 
per  cent,  solution  of  ferrocyanide  of  potassium,  thoroughly 
rinsed  and  dried.  The  writing,  etc.,  will  then  show  white 
on  a  blue  ground. 

•Copying  Process  for  Indian  Ink  Drawings  and  En- 
gravings ON  Copper  or  Wood. 

Dissolve  oxalic  acid  in  cold  water,  boil  up,  and  add  as 
much  molybdic  acid  as  the  boiling  solution  will  dissolve. 
The  solution  is  then  kept  in  bottles  of  black  glass.  Paper 
is  soaked  with  this,  and  then  dried  in  the  dark-room,  and 
then  exposed  under  the  photograph,  drawing  or  engraving 
in  an  ordinary  printing-frame.  The  copy  is  then  obtained 
white  on  a  dark-blue  ground.  If  the  paper  of  the  engrav- 
ing, etc.,  is  very  thick,  the  passage  of  light  through  it  must 
be  facilitated  by  lightly  rubbing  it  on  the  back  with 
petroleum. 


INK  PENCILS. 
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INK  PENCILS. 


It  is  unnecessary  to  enlarge  on  the  usefulness  of  these 
articles,  which  combine  the  convenience  in  use  of  a  lead 
pencil  with  the  production  of  ink-writing  with  its  special 
appearance  and  durability.  The  manufacture  of  ink 
pencils  has  received  a  great  impulse  from  the  discovery  of 
the  coal-tar  colours,  but  although  many  makers  put  them 
on  the  market,  certain  faults  have  restricted  their  use 
within  somewhat  narrow  limits.  They  are  either  too  soft, 
so  that  they  absorb  water  from  the  air  and  make  smudgy 
writing,  or  so  hard  and  brittle  that  they  break  whenever 
any  attempt  is  made  to  sharpen  them.  The  question  is  one 
well  worthy  of  the  attention  of  manufacturers,  and  we 
proceed  to  give  some  recipes.  The  prime  conditions  of 
making  a  really  usable  ink  pencil  are  to  have  the  in- 
gredients in  a  state  of  the  finest  possible  subdivision,  and 
to  bring  them  into  sufficiently  dense  rods  by  high  pressure. 
We  coinsider  that  it  is  advisable  to  cover  the  point  when 
the  pencil  is  not  in  use  by  a  metal  cap,  and  to  keep  the 
paper  to  be  used  in  a  damp  place.  The  characters  then 
come  out  strongly,  with  gentle  pressure  on  the  point  of  the 
pencil.  The  aniline  dyes  which  should  be  used  are  magenta 
for  red,  water-soluble  blue  and  methyl  violet  for  their 
respective  colours,  and  nigrosine  for  black. 


Fabeb's  Ink  Pencils. 


Aniline  Dye. 


Graphite. 


Kaolin. 


1. 
2. 
3. 
4. 


100 
46 
30 
26 


75 
34 
30 
24 


25 
24 
40 
50 


126 


INK  MANUFACTUEE. 


The  three  ingredients  are  thoroughly  mixed,  and  the 
mixture  is  then  forced  through  holes  in  a  plate,  so  as  to 
form  it  into  rods,  which  are  finally  dried.  No.  1  is  very 
soft,  No.  4  very  hard. 

According  to  another  recipe  10  lb.  of  best  logwood  are 
boiled  with  100  lb.  of  water.  The  decoction  is  evaporated 
down  to  100  lb.,  and  a  solution  of  chromium  nitrite  is 
added  till  the  precipitate  at  first  formed  has  redissolved 
to  a  bluish-black  liquid.  This  is  evaporated  on  the  water- 
bath  till  it  can  be  formed  into  rods,  after  being  mixed 
with  from  3  to  4  times  its  weight  of  fat-clay  and  solution 
of  gum-tragacanth.  This  recipe  seems  to  us  faulty,  and 
gives  results  very  inferior  to  those  obtained  with  the  aniline 
dyes. 

Pencils  foe  Weiting  on  Glass,  Poecelain  and  Metal. 

The  ingredients  are  thoroughly  mixed,  and  shaped  into 
sticks  by  hydraulic  pressure.  The  sticks  are  then  encased 
in  wood  like  pencil-leads.  Their  use  requires  a  fair  amount 
of  pressure,  but  the  writing  cannot  be  washed  away  with 
■water. 


1.  Black. 

Soot   10 

Wax   40 

Tallow   10 

2.  White. 

Chalk   40 

Wax   20 

Tallow   10 

3.  Pale  Blm. 

Prussian  blue   10 

Wax   20 

Tallow   10 


INK  PENCILS.  127 
4.  Dark  Blm. 

Prussian  blue   15 

Gum   5 

Tallow   10 

5.  Red. 

Cinnabar   20 

Wax   60 

Tallow   20 

6,  Yellow. 

Chrome  yellow   10 

•    Wax   20 

Tallow   10 

Pencils  for  Writing  on  Glass. 
1. 

Water   16 

Red  lead   8 

Tallow   2-4 


The  ingredients  are  thoroughly  mixed  and  fused  together, 
and  cast  into  sticks.  The  variation  in  the  amount  of  tallow 
enables  the  pencils  to  be  made  harder  or  softer. 


2. 

Tallow   5 

Wax   10 

Tallow  soap   10 

Red  lead   10 


The  red  lead  is  stirred  in  after  the  other  three  in- 
gredients have  been  fused  together.  The  mass  is  shaped 
into  cylinders  before  it  is  quite  cold,  after  having  been 
stirred  to  the  last  possible  moment.  The  sticks  tend  to 
become  brittle  with  age,  and  should  therefore  be  kept  in  a 
warm  place. 
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XXIX. 
MARKING  INKS. 

These  are  the  inks  used  for  writing  on  garments.  It  goes 
without  saying  that  they  must  resist  washing,  and  must 
be  capable  of  immersion  for  weeks  on  end  without  change. 
They  have,  however,  to  resist  also  the  various  substances 
used  in  laundries.  It  is  often  required  of  them  in  addition 
that  they  should  be  still  distinctly  visible  when  the  place 
marked  has  been  dyed  and  then  bleached  again. 

Only  a  few  substances  are  known  which  answer  fully  all 
the  requirements  made  in  respect  of  a  marking  ink.  and 
only  those  which  depend  for  their  colouring  matter  on  free 
carbon  are  absolutely  indelible. 

Solutions  of  the  precious  metals,  gold,  silver,  platinum, 
and  iridium  (a  rare  metal  closely  allied  to  platinum),  have 
the  property  of  being  decomposed  by  organic  matter,  the 
metal  being  separated  out  in  an  extremely  finely  divided 
state,  and  forming  a  very  distinct  writing. 

Silver  compounds  are  decomposed  by  light  alone,  and 
turn  black  by  the  separation  of  very  finely  divided  metallic 
silver.  This  circumstance,  as  well  as  the  fact  that  silver 
is  the  cheapest  of  the  precious  metals,  makes  silver  the 
most  suitable  for  metal  marking  ink.  (Gold  is  fifteen  times 
the  price  of  silver,  and  platinum  seven  times.)  We  know, 
however,  organic  dyes  which  can  be  brought  into  a  form 
in  which  they  are  soaked  up  by  a  fabric,  and  form  with  it 
insoluble  compounds.  Such  a  substance,  for  example,  is 
indigo-white,  which  is  almost  entirely  indelible  on  animal 
fabrics  such  as  wool  and  silk.  The  organic  marking  inks 
have  here  a  great  advantage  over  those  prepared  from 
metals,  for  writings  made  with  any  metallic  salt  can  be 
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eradicated  without  leaving  any  trace  and  with  comparative 
ease.  Silver  can  be  removed  by  solution  of  cyanide  of 
potassium,  and  gold  and  platinum  by  chlorine  water. 
Writings  done  with  indigo-white  and  carbon,  on  the  other 
hand,  are  practically  indestructible,  for  even  after  the 
indigo  has  been  got  rid  of  the  carbon  adheres  to  the  fibres 
with  such  tenacity  that  it  cannot  be  removed  without 
radically  injuring  the  fabric. 

Metallic  Marking  Inks. 

A. — Silver  Inks. 

There  is  a  large  number  of  recipes  for  marking  inks 
of  which  the  basis  is  silver,  and  we  shall  presently  give  the 
more  important  of  them.  In  all  cases  without  exception 
the  salt  of  silver  used  is  the  nitrate.  On  account  of  the 
price  of  this  salt,  those  who  use  it  in  anything  like  large 
quantities  should  make  it  for  themselves,  especially  as  it 
can  be  done  very  easily. 

Preparation  of  Silver  Nitrate. 

The  first  condition  of  suitability  for  marking  inks  of 
nitrate  of  silver  is  freedom  from  copper,  and  a  perfectly 
pure  salt  can  be  got  as  follows  :  — 

Pour  nitric  acid  over  some  silver  in  a  glass  vessel.  The 
metal  dissolves  rapidly  with  evolution  of  suffocating  fumes 
of  nitrous  acid.  The  solution  obtained  will  be  more  or  less 
blue,  according  to  the  amount  of  copper  present.  It  i& 
diluted  with  distilled  water  and  precipitated  with  hydro-- 
chloric  acid.  The  white,  curdy  precipitate  settles  quickly, 
and  when  the  further  addition  of  hydrochloric  acid  produces 
no  more  of  it  the  supernatant  liquid  is  decanted  through  a 
filter,  on  to  which  the  precipitate  is  received.  Here  it  is 
washed  with  distilled  water  until  the  filtrate  gives  no  blue 
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colour  with  ammonia,  a  sign  that  all  the  copper  has  been 
washed  away. 

The  precipitate  is  then  put,  together  with  strips  of  zinc, 
into  somewhat  dilute  hydrochloric  acid.  The  colour  of  the 
chloride  of  silver  soon  changes  to  a  peculiar  metallic  grey 
as  it  becomes  reduced  to  the  metallic  state.  After  some 
days  the  mass  is  filtered  off,  and  the  pure  silver  on  the 
filter  is  washed  with  distilled  water  until  a  sample  of  the 
filtrate  remains  perfectly  clear  on  the  addition  of  ammonia. 
The  silver  is  then  dissolved  in  nitric  acid,  which  must  be 
free  from  hydrochloric  acid,  or  some  of  the  silver  will  retuim 
to  the  state  of  chloride  and  remain  undissolved.  The  solu- 
tion is  then  evaporated  down,  but  is  not  allowed  to  boil 
for  fear  of  loss  by  spirting.  As  soon  as  the  contents  of  the 
dish  are  solid  the  heat  is  raised  till  the  salt  fuses,  and  then 
immediately  removed.  We  shall  then  get  the  nitrate  of 
silver  in  the  form  of  a  colourless  crystalline  mass.  It  gradu- 
ally blackens  when  exposed  to  the  light,  and  should  be 
kept  in  the  dark  or  in  orange-coloured  bottles.  It  should 
leave  no  residue  on  solution  in  water. 

A  simpler  method  of  preparation  is  to  dissolve  the  im- 
pure silver-containing  copper  in  pure  nitric  acid,  evaporate 
the  solution  down,  and  heat  the  residue.  This  then  turns 
dark  and  evolves  fumes  of  nitrous  acid,  for  the  nitrate 
■of  copper  decomposes  at  a  lower  temperature  than  the 
nitrate  of  silver  into  nitrous  fumes  and  black  oxide  of 
copper.  The  secret  of  success  in  this  method  is  therefore 
to  work  with  such  a  temperature  that  the  nitrate  of  copper 
is  decomposed,  but  not  the  nitrate  of  silver.  The  process 
is  regulated  by  occasionally  taking  a  sample  of  the  fused 
mass  on  the  sharp  point  of  a  glass  rod.  This  sample  is 
dissolved  in  water  and  tested  with  ammonia.  As  soon  as 
this  ceases  to  produce  a  blue  colour  the  decomposition  of 
the  copper  salt  is  complete,  and  the  mass  is  at  once  allowed 
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to  cool.  The  grey  solid  then  obtained  consists  of  nitrate 
of  silver  mixed  with  finely  divided  cupric  oxide,  which  is 
removed  by  dissolving  the  nitrate  of  silver  in  distilled  water 
and  filtering  oflf  the  solution  for  use. 

Which  ever  of  these  two  methods  of  preparing  silver 
nitrate  is  adopted,  it  is  necessary  to  fuse  the  salt  obtained 
to  get  rid  of  the  last  traces  of  the  nitric  acid,  which  would 
otherwise  damage  the  fabric  by  passing  into  the  marking 
ink. 

Preparation  of  the  Fabric  for  Marking. 

It  is,  of  course,  possible  to  write  with  a  mere  solution 
of  nitrate  of  silver,  but  the  writing  will  then  run,  and 
will,  besides,  not  adhere  strongly  to  the  fibre.  But  if  the 
fabric,  whether  linen,  cotton,  silk,  or  wool,  is  first  pre- 
pared at  the  spot  to  be  marked,  we  can  use  the  plain 
nitrate  of  silver  as  a  marking  ink,  either  with  the  pen  or 
with  a  rubber  stamp,  and  get  perfectly  sharp  letters. 
We  dissolve  equal  weights  of  soda  crystals  and  gum-arabic 
in  a  weight  of  water  equal  to  ten  times  the  weight  of 
either,  and  filter  the  solution.  The  place  to  be  marked 
is  soaked  with  this  solution  and  dried,  and  when  quite 
dry  smoothed  with  a  hot  iron.  The  solution  of  nitrate 
of  silver  being  colourless  it  must  be  coloured  with  some 
inactive  colouring  matter  to  make  the  writing  visible 
from  the  first. 

Silver  Marking  Ink. 


Nitrate  of  silver   4 

Water   40 

Gum                                                                    .  4 

Soot   2 


Dissolve  the  gum  by  itself  in  half  the  water,  and  rub 
the  solution  carefully  with  the  soot.    Then  dissolve  the 
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silver  salt  in  the  rest  of  the  water,  and  mix  the  two 
lots  by  thorough  shaking.  Other  indifferent  colouring 
matters  may  be  substituted  for  the  soot,  e.g.,  finely  pow- 
dered indigo  or  a  solution  of  sap  green,  or  of  any  soluble 
aniline  dye,  such  as  water-soluble  blue,  taking  in  each  case 
only  enough  to  make  the  writing  legible  from  the  first. 

When  the  marking  is  done  it  is  left  exposed  to  the  light, 
if  possible  to  the  direct  rays  of  the  sun,  when  the  writing 
blackens  by  the  formation  of  metallic  silver.  The  nitric 
acid  which  is  set  free  at  the  same  time  is  neutralised  by  the 
soda  used  in  preparing  the  fabric.  If  this  preparation 
has  been  omitted,  delicate  fabrics  would  be  worn  into  holes 
by  the  acid.  As  soon  as  the  writing  ceases  to  darken,  the 
marked  place  is  rinsed  in  warm,  soft  water.  After  that 
the  garment  may  be  washed  in  the  ordinary  way  without 
injury  to  the  marking. 

It  must  be  remarked  that  steel  pens  must  not  be  used 
with  metallic  marking  inks  or  the  silver  will  be  precipi- 
tated on  the  nib,  some  of  the  steel  of  which  will  dissolve 
to  take  its  place.  Not  only  do  the  marked  letters  thus 
become  paler,  but  often  acquire  a  rusty  edging  due  to  the 
presence  of  oxide  of  iron.  A  quill  should  always  be  used. 
It  will  be  blackened  the  first  time  it  is  used  with  a  silver 
mk,  and  browned  with  a  gold  ink,  but  subsequent  employ- 
ment of  the  same  pen  will  not  entail  any  further  loss  to  the 
ink,  especially  if  the  pen  is  rinsed  in  soft  water  each  time 
it  is  used. 

Ammoniacal  Silver  Ink. 

If  caustic  ammonia  is  added  to  a  solution  of  nitrate 
of  silver  in  water,  a  precipitate  of  silver  oxide  is  at  first 
formed,  but  soon  dissolves  if  more  ammonia  is  added.  In 
this  way  we  get  a  solution  which  always  remains  clear 
and  deposits  no  sediment,  while  the  non-ammoniacal  silver 
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inks  always  give  a  black  deposit  of  silver  on  keeping,  and 
thus  gradually  become  so  weak  as  to  be  useless. 


Normal  Ammoniacal  Silver  Ink. 


Nitrate  of  silver 
Gum-arabic  . 
Soda 

Distilled  water 
Ammonia 


15 
12 


Dissolve  the  nitrate  in  the  water  in  a  stoppered  bottle, 
then  add  the  ammonia,  and  finally  the  gum  and  the  soda. 
The  bottle  is  then  heated  in  hot  water  till  the  colour  of 
the  liquid  is  so  dark  that  it  will  write  legibly.  The 
stopper  is  left  out  during  the  heating.  Care  must  be 
taken  not  to  overheat,  or  so  much  ammonia  will  be  lost 
that  the  ink  will  precipitate.  For  the  same  reason  the 
finished  ink  must  be  kept  well  stoppered  up,  and  must 
also  on  account  of  the  action  of  light  on  silver  inks  and 
metallic  inks  in  general  be  kept  in  the  dark.  The  fore- 
going ink  is  particularly  suitable  for  writing  and  drawing 
with  the  pen.    If  it  flows  too  thinly,  add  more  gum  to  it. 


Silver  Stamping  Ink. 


Nitrate  of  silver 

Ammonia 

Soda 

Gum 

Water 


10 

20 
20 
25 
80 


Dissolve  the  silver  in  the  ammonia,  and  the  soda  and 
gum  in  the  water.  Then  mix  the  two  solutions,  and 
heat  till  the  at  first  tta-bid  liquid  becomes  perfectly  clear 
and  of  a  fine  brown  colour.  For  use  with  the  pen  the  ink 
is  now  ready,  but  for  use  with  a  stamp  the  amount  of  water 
used  should  be  less,  so  that  the  ink  may  be  thicker  and  give 
sharp  letters  with  the  stamp. 


134 


INK  MANUFACTURE. 


For  large  establishments  where  the  weekly  washing  is 
heavy,  such  as  hotels,  hospitals,  etc.,  there  is  no  better 
marking  ink  than  this.  With  the  stamp  especially,  it 
gives  the  finest  lines  and  details  with  great  distinctness  and 
durability  with  a  very  moderate  amount  of  pressure. 

Cheap  Silver  Ink. 

The  silver  inks  already  given  are  somewhat  dear,  as  the 
nitrate  of  silver  must  be  used  in  the  form  of  concentrated 
solution  in  order  to  get  a  deep  black  writing.  But  if  we 
combine  the  silver  salt  with  copper  salts  a  dark  black 
can  be  got  without  much  silver. 

When  ammonia  is  added  to  a  solution  of  a  copper  salt 
we  get  first  a  pale  blue  precipitate  of  hydrated  oxide  of 
copper,  which  dissolves  in  an  excess  of  ammonia,  forming 
a  magnificent  dark-blue  solution  of  cuprate  of  ammonia. 
If  writing  executed  with  this  ink  is  heated,  say  with  a  flat 
iron,  a  deep  black  results  from  the  formation  of  black  oxide 
of  copper. 

Hence,  if  we  make  ink  of  a  mixture  of  argentate  and 
cuprate  of  ammonia,  we  can  get  a  black  and  durable  writing 
with  a  comparatively  small  amount  of  silver.    Take — 


Nitrate  of  silver   15 

Sulphate  of  copper   35 

Ammonia      .   50 

Gum      .       .       .       .  ■   20 

Carbonate  of  soda   20 

Soft  water   80 


Dissolve  the  metallic  salts  in  half  the  water,  and  add 
the  ammonia  to  the  solution.  If  the  amount  of  ammonia 
above  indicated  does  not  give  a  clear  solution,  add  more 
till  the  liquid  is  clear.  The  gum  and  soda  are  next  dis- 
solved in  the  rest  of  the  water,  hot,  and  the  two'  solutions 
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are  then  mixed.  This  ink  is  of  so  dark  a  blue  that  no  dye 
need  be  added  to  it.  It  is  excellent  for  linen  and  white 
silk  and  wool.  For  thin  fabrics  the  amount  of  gum  must 
be  somewhat  increased. 

It  must  be  here  remarked  that  when  a  marking  ink  con- 
taining gum  and  soda  is  used  no  preliminary  preparation 
of  the  fabric  is  needed. 

Silver  Drawing  Ink. 

For  executing  drawing  on  fabrics  with  silver  ink,  it  is 
advisable  to  make  the  inks  from  special  recipes,  to  ensure 
the  production  of  the  finest  lines.  The  same  recipes  give 
excellent  stamping  inks,  and  we  proceed  to  give  a  few  of 
them. 


Nitrate  of  silver     ........  20 

Soda  carbonate      ........  30 

Water   100 

Tartaric  acid  .........  7 

Litmus  ..........  5 

Gum   40 


Dissolve  the  nitrate  of  silver  in  40  of  the  water  and  the 
carbonate  of  soda  in  the  remaining  60,  and  add  the  soda 
to  the  silver  as  long  as  a  precipitate  of  carbonate  of  silver 
is  formed.  This  white  precipitate  is  filtered  off,  washed  on 
the  filter  with  distilled  water,  and  rubbed  up  in  a  mortar 
with  some  water  and  the  tartaric  acid.  The  mass  effer- 
vesces owing  tO'  the  escape  of  carbonic  acid.  Ammonia  is 
now  added  cautiously  to  dissolve  the  tartrate  of  silver, 
and  the  litmus  is  next  added,  and  turns  the  ink  blue. 
The  gum  in  solution  is  now  mixed  in,  and  the  finished  ink 
is  diluted  with  water  if  necessary.  Water-soluble  blue  can 
be  substituted  for  the  litmus,  the  object  of  either  being 
to  make  the  writing  legible  from  the  first. 
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Bed  Silver  Drawing  Ink. 

Nitrate  of  silver     ........  48 

Tartaric  acid   60 

Gum   40 

Carmine ...........  2 

Water   80 

Rub  the  nitrate  of  silver  and  the  tartaric  acid  together 
in  a  perfectly  dry  state  and  then  add  the  ammonia  to  them, 
using  no  more,  however,  than  will  give  perfect  solution  with 
diligent  stirring.  The  clear  solution  is  mixed  with  the 
gum  in  solution  and  diluted,  if  necessary,  with  water. 

Kindt's  Green  Silver  Ink. 

Nitrate  of  silver   11 

Ammonia   22 

Carbonate  of  soda   22 

Water                                                     .       .       ,  12 

Gum   50 

Sap  green   2 

Dissolve  the  silver  salt  in  the  ammonia  and  the  soda  in 
the  water  separately.  Boil  the  latter  and  pour  the  silver 
solution  into  it.  Then  add  the  gum,  and  colour  with  the 
sap  green. 

According  to  our  experience  the  following  process  is 
better :  Dissolve  the  silver  salt  in  the  ammonia,  and  add 
next  the  dry  soda,  and  finally  the  sap  green  and  the  gum. 

This  ink  only  gradually  blackens  in  the  light,  but  the 
blackening  can  be  hastened  by  ironing  the  dry  writing. 

Chloride  of  Silver  Ink. 
A. 

Nitrate  of  silver   8 

Water   80 

Gum   16 

Indigo-carmine   2 
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B. 

Common  salt   2 

Gum   5 

Water   10 

These  solutions  are  made  and  kept  separate.  The  fabric 
is  prepared  with  B,  and  when  dry  is  written  on  with  A. 
When  the  writing  is  dry,  it  is  exposed  to  the  sun,  and  soon 
turns  a  deep  black  by  the  action  of  the  light  on  the 
choride  of  silver  formed  from  the  nitrate  by  the  common 
salt. 


B. — Gold  Inks. 

Gold,  which  is  very  easily  evaporated  in  the  metallic 
state  from  any  of  its  compounds  by  organic  matter,  can 
be  used  with  great  advantage  for  marking  inks.  With  it 
we  can  get  at  pleasure  black  characters,  characters  with  a 
metallic  lustre,  or  of  a  splendid  purple  colour.  The  mark- 
ings are  very  difficult  to  efface,  and  it  is  unfortunate  that 
the  cost  of  such  inks  should  be  so  great. 

Black  Gold  Ink. 

E,eade  has  recommended  a  process  for  preparing  this 
ink  which  contains  iodide  of  ammonium.  According  to  his 
recipe,  however,  that  salt  is  made  in  a  way  which  entails 
great  risk  of  the  formation  of  iodide  of  nitrogen,  which  is 
very  dangerous  on  account  of  its  great  explosiveness.  A 
method  of  preparing  the  iodide  which  involves  no  such 
danger,  however,  is  to  saturate  ammonia  with  sulphuretted 
hydrogen  made  by  dissolving  ferrous  sulphide  in  dilute 
sulphuric  acid.  The  iodine  is  put  into  the  ammonium 
sulphide  so  prepared.  The  iodine  dissolves  with  precipi- 
tation of  sulphur,  so  that  the  liquid  becomes  turbid.  The 
colourless  solution  of  ammonium  iodide  is  filtered  off  from 
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the  precipitated  sulphur,  and  more  iodine  is  dissolved  in 
it.  We  now  dissolve  gold  leaf  in  the  saturated  solution, 
whereby  we  get  a  solution  of  the  double  iodide  of  gold 
and  ammonium.  If  we  write  with  this  solution  we  get 
brownish-black  letters,  which  can  be  made  quite  black  by 
mixing  the  ink  with  one  of  the  foregoing  ammoniacal 
silver  inks. 

Purple  Gold  Ink. 

This  consists  of  two  separate  liquids.  A  is  used  for  the 
preparation  of  the  fabric,  and  B  for  the  subsequent 
writing. 

A. 

Tin  salt  

Water  

Gum  

B 

Chloride  of  gold  and  sodium  . 

Water  

Gum  

Dissolve  gold  in  strong  hydrochloric  acid  by  adding 
the  necessary  amount  of  nitric  acid  in  small  portions. 
The  usual  amount  of  nitric  required  is  one-quarter  of  the 
weight  of  the  hydrochloric.  The  impure  gold  solution 
containing  copper  is  evaporated  nearly  down  to  dryness 
to  get  rid  of  the  excess  of  acid,  diluted  with  water,  and 
precipitated  warm  with  a  solution  of  oxalic  acid,  which 
throws  down  a  brown  precipitate  of  metallic  gold.  This  is 
washed,  and  again  dissolved  in  aqua  regia.  Common  salt 
is  added  to  the  solution,  which  on  evaporation  gives  crys- 
tals of  double  chloride  of  gold  and  sodium.  With  this  ink 
we  write  on  the  fabric  previously  prepared  with  solution 
A,  whereupon  Cassian  purple  is  formed.    The  tint  may  be 


2 

200 
20 


2 

20 

2 
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made  as  delicate  as  desired  by  using  the  solutions  in  a 
sufficiently  dilute  state. 

Gold  Ink  with  Metallic  Lustre. 

Here  again  two  solutions  are  used,  A  for  the  preparation 
of  the  fabric,  and  B  for  the  subsequent  writing. 


A. 

Oxalic  acid  2 

Gum   4 

Water   1q 

B. 

Chloride  of  gold  and  sodium   2 

Gum   4 

Water   20 


When  the  writing  appears  it  is  ironed  and  then  washed. 

C. — Platinum  Inks. 

When  platinum  is  dissolved  in  aqua  regia  (the  above- 
mentioned  mixtures  of  4  parts  hydrochloric  and  1  part 
nitric  acid)  and  the  solution  is  evaporated,  we  get  a  residue 
of  tetrachloride  of  platinum.  If  this  is  used  alone  for 
writing  on  linen  we  get  a  dead  black  writing,  but  if  the 
fabric  has  been  prepared  with  tin  salt  the  characters  will 
be  red.  As  before  A  is  the  preparing,  B  the  writing 
liquid. 

A. 

Oxalic  acid  3 

Gum   3 

Water  jI^q 

B. 

Tetrachloride  of  platinum   2 

Gum   ^ 

Water   20 
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As  soon  as  the  writing  is  dry  and  quite  distinct,  wash  the 
marked  place  thoroughly. 

D. — Vegetable  Mabking  Inks. 

As  above  stated  several  organic  bodies  can  be  used  for 
making  marking  inks,  and  their  use  is  to  be  preferred  to 
that  of  metallic  salts,  as  the  inks  are  not  only  cheaper  but 
are,  under  certain  conditions,  more  durable.  Writings 
executed  with  gold,  platinum,  or  silver  salts  can  be  gradu- 
ally entirely  effaced  by  careful  treatment  with  cyanide 
of  potassium  or  dilute  acid. 

It  would  be  very  easy  to  get  any  colour  on  a  fabric  with 
organic  matter.  All  that  is  required  is  to  mordant  the 
fabric  with  alumina  or  tin  salt,  and  then  to  write  on  it 
with  a  solution  of  the  organic  dye,  such  as  cochineal, 
madder,  logwood,  etc.  The  result  is  that  the  characters 
appear  in  the  form  of  a  coloured  lake.  For  fabrics  which 
have  not  to  be  wetted  this  principle  is  taken  advantage  of 
in  producing  designs,  and  is  known  as  textile  printing, 
but  the  method  does  not  answer  for  marking,  as  the  soap 
and  other  substances  used  in  washing  clothes  rapidly 
destroy  the  writing. 

Of  organic  matters  which  will  give  an  ink  that  will  stand 
washing  the  most  important  are  indigotine,  aniline  black, 
and  the  colouring  matter  of  Anacardium  longifolium. 

Indigotine  Marking  Ink. 

Indigotine,  the  blue  colouring  principle  of  indigo,  has 
the  property  of  being  convertible  into  a  colourless  substance 
called  indigo-white.  This  substance,  however,  rapidly 
becomes  indigotine  again  when  exposed  to  the  air,  by  ab- 
sorbing oxygen.  Indigotine  will  not  dissolve  in  anything 
but  fuming  sulphuric  acid. 
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Indigo-white  is  prepared  from  the  following  recipe  :  — 

Gum   40 

Finest  powdered  dry  indigo   40 

Ferrous  sulphate   ........  80 

Caustic  soda   80 

Water   400 

Litmus   2 


Mix  the  indigo  and  the  sulphate  in  a  bottle,  and  then 
pour  in  the  soda  dissolved  in  the  water.  Cork  the  bottle 
lightly,  and  leave  it  for  several  days,  shaking  it  occasion- 
ally. When  all  blue  colour  has  disappeared  the  reaction 
is  finished.  Then  place  the  gum  and  litmus  in  another 
bottle,  in  the  state  of  very  fine  powder,  and  rapidly  pour 
the  indigo  white  upon  them,  and  then  cork  the  bottle 
immediately.  When  the  gum  has  dissolved  the  ink  is 
ready. 

Use  it  by  dipping  a  pen  into  the  bottle  and  writing  on 
the  fabric,  which  need  not  be  specially  prepared,  and  cork 
the  bottle  again  quickly.  The  writing  soon  turns  green 
and  finally  blue,  and  can  only  be  destroyed  by  nitric  acid 
or  chlorine.  The  ink  in  the  bottle  gradually  forms  a  de- 
posit of  indigotine,  which  can  be  used  for  the  preparation 
of  more  indigo-white. 

Anacardium  Marking  Ink. 

There  are  two  sorts  of  cashew-nuts  on  the  market,  one 
from  the  Asiatic  tree  Anacardium  longifolium,  the  other 
from  the  American.  Anacardium  occidentale.  The  fruits  of 
A.  longifolium  are  heart-shaped,  flat,  and  grey  or  black 
in  colour;  those  of  A.  occidentale  are  oval,  greyish-green, 
and  very  lustrous.  The  colouring  matter  of  both  is  partly 
of  the  nature  of  an  essential  oil,  partly  of  a  resin.  It  can 
be  extracted  from  the  crushed  nuts  with  alcohol  and  ether, 
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but  better  by  means  of  petroleum  ether,  by  shaking  in  a 
well-stoppered  bottle.  The  solution  is  finally  filtered  into 
a  dish,  where  it  is  allowed  to  evaporate  sponta,neously  to 
a  syrup,  under  a  sheet  of  paper  so  that  no  dust  can  get  in. 
The  resulting  extract  is  thick  enough  to  be  used  with  a 
pen  or  a  rubber  stamp  without  any  gum.  The  letters 
are  at  first  brown,  but  are  quickly  changed  to  a  deep  black 
by  alkalies.  To  fix  and  fully  bring  out  the  colour  the  place 
marked  should  be  held  for  a  short  time  over  the  surface 
of  some  ammonia,  the  alkaline  fumes  from  which  rapidly 
produce  the  desired  result.  The  writing  will  then  resist 
washing  even  when  chloride  of  lime  is  used,  and  also  dilute 
nitric  acid. 

Black  Copper  Marking  Ink. 

Completely  precipitate  a  solution  of  chloride  of  copper 
with  one  of  caustic  potash.  Pour  off  the  supernatant 
liquid  and  dissolve  the  precipitate  in  the  smallest  possible 
quantity  of  ammonia.  Then  add  enough  dextrine  to  enable 
characters  which  will  not  run  to  be  written  with  a  quill. 
When  the  writing  is  dry  iron  it  and  it  will  turn  black. 

Aniline  Marking  Ink. 

Aniline  black  makes  a  most  excellent  marking  ink. 
The  use  of  other  anilines  for  marking  purposes,  although 
beautiful  colours  are  obtained,  is  unadvisable,  on  account 
of  the  want  of  permanence  displayed  in  the  majority  of 
cases  by  the  writing.  The  coloured  aniline  marking  inks 
are  especially  loose  to  alkali,  the  very  agent  with  which 
they  are  brought  into  contact  in  the  laundry.  We  proceed 
to  give  the  best  of  the  known  recipes  for  aniline  marking 
inks. 
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CoppEE  Aniline  Maeking  Ink. 

This  consists  of  two  solutions  which  are  not  mixed  until 
just  before  use. 

A, 


Chloride  of  copper   15 

Sal  ammoniac       ........  10 

Chlorate  of  soda   20 

Water   100 

B. 

Hydrochloride  of  aniline   25 

Gum   20 

Glycerine   5 

Water   50 


For  use  a  small  quantity  of  A  is  mixed  with  five  times 
its  weight  of  B.  The  result  is  a  green  liquid  which  turns 
black  in  a  short  time,  and  is  then  unfit  for  use.  As  it  is, 
the  ink  has  to  be  fixed  on  the  dried  fabric,  at  once,  by 
holding  it  over  boiling  water  till  it  is  thoroughly  soaked. 
No  washing  with  soap  will  then  efface  the  writing,  which 
even  resists  chloride  of  lime  for  a  long  time. 

Jacobson's  Maeking  Ink. 

This  also  consists  of  two  liquids,  which  are  mixed  just 
before  use,  A  being  added  to  four  times  its  weight  of  B. 

A. 


Crystallised  copper  chloride   85 

Chlorate  of  sodium   106 

Sal  ammoniac   53 

Distilled  water   600 

B. 

Glycerine   30 

Gum   20 

Dissolved  in  water   40 

Hydrochloride  of  aniline   60 

Dissolved  in  water   90 
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The  ink  is  green  at  first,  but  the  writing  soon  turns 
to  a  black  which  is  fast  to  washing.  This  ink  is  known  as 
Jetotine. 

Aniline  Stamp  Ink. 

This  again  is  a  two-fluid  ink.  For  use  B  is  mixed  with 
four  times  its  weight  of  A.  The  writing  must  be  fixed 
by  leaving  a  hot  iron  on  it  for  a  few  minutes. 

A 

Chloride  of  copper  . 
Ammonia      .       .       •  • 
Common  salt  .... 

B 

Hydrochloride  of  aniline 
Gum  ..... 
Glycerine  .... 
Water  

Black  Aniline  Marking  Ink. 

Aniline  black . 
95  per  cent,  spirit 
Hydrochloric  acid 
Gum-arabic  . 
"Water  . 

The  aniline  is  first  rubbed  up  with  the  spirit  and  the 
acid.  The  gum  is  then  rubbed  in  after  being  dissolved 
in  the  water.  The  result  is  an  intensely  black  ink,  which, 
however,  is  easily  washed  out.  In  order  to  be  able  to  use 
it  for  marking  washing  we  must  substitute  2'5  grammes  of 
shellac  dissolved  in  170  of  spirit  for  the  gum  solution. 

This  ink  can  also  be  used  for  writing  on  wood,  glass, 
metal,  leather,  and  india-rubber,  and  is  unaffected  by 
water. 

Since  the  discovery  of  the  vegetable  marking  inks  the 


2 

80 
2 

40 
15 
15 
30 


1-  75  grammes 
42-0 

60  drops 

2-  5  grammes 
170-0 
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demand  for  the  much  more  expensive  metallic  marking 
inks  has  been  greatly  reduced,  but  the  latter  still  deserve 
the  preference  so  far  as  resistance  to  the  alkalies  used  in 
washing  is  concerned.  To  these  they  are  absolutely  un- 
susceptible, so  that  the  writing  can  never  disappear. 
They  can,  however,  be  completely  effaced  by  solution  of 
cyanide  of  potassium,  and  writing  done  with  silver  inks 
can  be  destroyed  with  very  dilute  nitric  acid.  Gold  and 
platinum  can  only  be  effaced  by  solutions  which  contain 
free  chlorine. 

A  writing  which  is  absolutely  indelible  can  be  got  by 
writing  on  the  fabric  with  a  fine  glass  point  wetted  with 
concentrated  sulphuric  acid.  The  instant  the  writing  turns 
brown,  the  marked  place  is  thoroughly  rinsed.  In  this 
way  a  part  of  the  fibre  is  carbonised,  and  a  permanent 
marking  is  secured.  This  method  requires  a  good  deal  of 
practice,  as  the  fabric  is  easily  eaten  into  holes  by  unskilful 
treatment. 


XXX. 

INK  SPECIALITIES. 

Certain  industries  require  particular  liquids  for  writing 
on  metal,  leather,  wood,  ivory,  and  other  materials  requir- 
ing inks  varying  in  properties. 

Ink  for  Metal. 

Lustrous  Black  Ink  for  Metal. 

Oopal   jQ 

Oil  of  turpentine   12 

Soot   2 

The  copal  is  fused  in  an  iron  pot,  and  then  further 
heated  till  dense  fumes  come  off,  and  the  copal  begins  to 

10 
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decompose.  Keep  the  cover  of  the  pot  handy,  in  case  the 
copal  should  catch  fire.  When  the  copal  has  wasted  down 
to  about  four-fifths  of  its  original  weight  let  the  pot  cool 
a  little  and  stir  in  the  turpentine  gradually,  and  finally  the 
soot.  Care  must  be  taken  that  the  pot  is  not  too  hot 
when  the  turpentine  is  put  in  or  it  will  be  thrown  out  again. 
The  finished  mass  is  thinned  with  more  oil  of  turpentine, 
if  necessary,  till  it  can  be  written  with.  The  ink  must  be 
kept  in  well-closed  bottles  as  it  dries  up  quickly. 

We  can  write  with  this  ink  upon  any  metal,  and  the 
writing  adheres  best  when  the  surface  is  quite  clean 
and  somewhat  rough.  It  should  be  sand-papered  and  then 
written  on. 

LusTKOus  Eed  Ink  fob  Metal. 

Copal  20 

Oil  of  turpentine  24 

Cinnabar   2 

Proceed  as  directed  under  the  last  recipe,  except  that 
less  turpentine  must  be  used,  as  the  ink  must  be  kept  thick 
enough  to  prevent  the  cinnabar,  which  is  very  heavy, 
from  settling. 

LUSTBOUS  COLOUBED  InKS  FOE  MeTALS. 

By  substituting  other  pigments,  such  as  ultramarine, 
Prussian  blue,  chrome-yellow,  aniline  violet,  etc.,  for  the 
cinnabar  in  the  last  recipe,  ink  of  any  desired  colour  may 
be  made. 

Dull  Black  Ink  foe  Metals. 


Copper  sulphate   10 

Vinegar  .    2 

Gum   4 

Soot   2 

Water   10 
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Fine  dead  black  writing  can  be  done  on  clean  iron,  zinc, 
or  brass  with  this  ink,  but  not  on  copper  or  tin.  For  these 
two  metals  we  use  the  following  recipe:  


Sulphate  of  copper 
Hydrochloric  acid 
Sal  ammoniac 
Soot 
Gum 
Water  . 


10 
4 
8 
2 
4 

10 


Ink  foe  Writing  on  Silver. 

Dissolve  the  double  chloride  of  gold  and  sodium  in 
'fifteen  times  its  weight  of  water.  The  solution  writes  a 
beautiful  golden  brown  on  silver.  If  this  colour  is  to 
remain  the  silver  is  dipped  into  ammonia  and  rinsed.  If 
the  writing  is  exposed  to  the  sun  instead,  the  colour  soon 
passes  into  black.  Black  writing  on  silver  can  also  be 
executed  with  a  solution  of  tetrachloride  of  platinum 
made  as  above  directed.  If  we  follow  engraved  lines  on  the 
silver  with  this  ink,  the  effect  known  as  niello  is  produced. 

Black  Ink  for  Zinc. 

Sulphate  of  copper  2 

Chlorate  of  potash   2 

Water  ^2 

On  using  this  solution  with  a  quill  the  writing  is  at  once 
black.  When  dry,  rinse  with  water,  and  go  over  the  letters 
with  an  oiled  rag. 

Black  Ink  for  Leather. 

This  consists  of  two  separate  fluids.  The  place  to  be 
written  on  is  painted  over  with  A,  allowed  to  dry,  and  then 
written  on  with  B.    The  ink  writes  a  fine  black,  and 
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penetrates  deeply,  especially  if  the  back  of  the  leather 
is  wetted  before  the  other  side  is  written  on. 

A. 

Galls  

Gum  

Water  ..... 

B 

Ferrous  sulphate  . 

Gum  

Indigo-carmine 
Water  

Black  Ink  foe  Linen,  Cotton,  Wool,  and  Silk. 
The  place  to  be  marked  is  prepared  with  solution  of 
alum,  and  then,  when  dry,  with  decoction  of  galls.  It  is 
written  on  with  the  solution  marked  B  in  the  last  recipe. 
A  slight  increase  in  the  amount  of  indigo-carmine  makes 
the  writing  more  permanent. 

Waterpeoof  Blue  Ink  foe  Glass. 

Bleached  shellac  

Venice  turpentme  

Oil  of  turpentine  

Powdered  indigo   ^ 

Dissolve  the  shellac  and  the  Venice  turpentine  in  the  oil 
of  turpentine  over  hot  water.    Then  stir  in  the  indigo. 

Laboratory  Ink. 

Nigrosine       .       .       •       .       .  . 

Buby  shellac  

Borax  

Ammonia 

Water  


20 
2 

200 


4 
8 
2 
40 


10 
20 
30 
15-30 
400 
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Boil  the  shellac  and  the  borax  in  the  water  till  both  are 
dissolved.  Then  filter,  and  add  the  nigrosine  and  the 
ammonia.  This  ink  resists  laboratory  fumes  for  a  long 
time. 

IvoBY  Ink, 

It  is  possible  not  only  to  write  indelibly  in  black  on 
ivory,  but  by  a  simple  process  to  execute  on  the  material 
very  beautiful  drawings  in  every  shade  from  the  lightest 
pale  brown  to  the  deepest  black. 

The  ivory  must  be  first  prepared  by  soaking  it  in  a 
strong  solution  of  soap  or  of  ammonia,  and  then  rinsing.  In 
the  meantime  we  prepare  a  normal  ink  by  dissolving  nitrate 
of  silver  in  ten  times  its  weight  of  water.  The  solution  is 
divided  into  ten  equal  parts.  One  is  left  as  it  is,  the 
second  is  diluted  with  its  own  volume  of  water,  the  third 
with  twice  its  own  volume  of  water,  and  so  on,  so  that 
the  last  is  diluted  with  nine  times  its  volume.  The  weaker 
the  solution  the  paler  it  will  write  on  the  prepared  ivory, 
ranging  from  a  deep  black  to  a  very  light  grey.  By 
judiciously  using  these  inks  very  tasteful  drawings  can  be 
executed  on  ivory,  either  with  brush  or  pen.  They  are 
indelible,  and  may  contain  all  the  ten  shades  together. 
If  the  drawing  is  to  acquire  a  warm  brown-gold  colour  the 
ivory  is  laid  in  a  1  per  cent,  solution  of  the  double 
chloride  of  gold  and  sodium.  As  soon  as  the  desired 
colour  has  appeared,  the  ivory  is  removed,  rinsed,  and 
immediately  put  into  a  10  per  cent,  solution  of  hyposul- 
phite of  soda. 

Ink  for  Writing  and  Drawing  on  Wood. 

By  skilful  treatment  pale  wood  may  be  adorned  with 
drawings  which  produce  the  effect  of  inlaid  work  at  a 
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distance.  The  first  thing  to  be  done  is  to  prepare  the 
wood  by  painting  it  over  repeatedly  with  a  boiling  solution 
of  gelatine  and  then  with  the  following  mordant :  — 

Alum   10 

Hydrochloric  acid   10 

Tin  salt   2 

Water   50 

This  is  applied  several  times  by  means  of  a  sponge.  It 
partly  serves  as  a  basis  for  the  ink,  and  partly  prevents 
it  from  smudging  by  ensuring  its  penetration.  The  follow- 
ing inks  are  then  used,  each  for  the  colour  named  :  — 

Black  :  Anacardium  ink,  painted  over  with  ammonia  when  dry. 
Brown :  Solution  of  potassium  permanganate. 
Bliie  :  Decoction  of  logwood. 

Bed  :  Decoction  of  redwood  or  ammoniacal  cochineal  ink. 
Yellow  :  Decoction  of  Persian  berries,  or  solution  of  picric  acid. 


XXXI. 
SYMPATHETIC  INKS. 

These  have  no  particular  practical  value,  and  are  simply 
chemical  playthings. 

They  are  inks  which  can  be  made  to  change,  to  appeal-, 
or  to  disappear.  Some  of  them  are  one-fluid  inks,  and 
others  are  two-fluid  inks — one  fluid  being  used  for  writing, 
the  other  for  developing. 

Yellow  Sympathetic  Inks. 
A. 

Dissolve  copper  in  hydrochloric  acid  containing  a  little 
nitric,  and  dilute  the  solution  till  writing  with  it  ceases 
to  be  visible.  On  heating  the  paper  the  letters  appear,  of 
a  yellow  colour,  and  disappear  again  on  cooling. 
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B. 

Dissolve  antimony  in  hydrochloric  acid  containing  a  little 
nitric,  and  write  with  the  solution.  If  the  dry  writing  is 
painted  over  with  decoction  of  galls  the  writing  becomes 
visible,  of  a  yellow  colour. 

Sympathetic  Gold  Ink. 
If  paper  is  written  on  with  a  not  too  dilute  solution  of 
the  double  chloride  of  gold  and  sodium,  the  writing  appears 
permanently  on  treatment  with  a  10  per  cent,  solution  of 
oxalic  acid.  By  ironing  the  paper  a  fine  metallic  lustre 
can  be  given  to  the  characters. 

Eed  Sympathetic  Ink. 

This  is  a  two-fluid  ink.  We  write  on  paper  with  a  very 
dilute  solution  of  the  double  chloride  of  sodium  and  gold, 
and  when  the  paper  is  dry  we  develop  the  hitherto  in- 
visible characters  by  sponging  them  over  with  a  solution 
of  tin  salt,  when  Cassian  purple  is  formed.  If  the  paper 
is  first  prepared  with  tin  salt  the  purple  will  appear  at 
once.  In  a  similar  manner  all  two-fluid  sympathetic  inks 
can  be  used  to  produce  a  writing  visible  from  the  first. 

DisAPPEAEiNG  Purple  Ink. 
Write  with  a  very  dilute  solution  of  iron  in  aqua 
regia,  and  shut  up  the  paper  with  a  watch  glass  containing 
sulphocyanide  of  potassium  and  a  little  sulphuric  acid. 
The  writing  soon  becomes  visible,  of  a  blood-red  colour, 
but  if  held  over  ammonia  will  disappear  again  completely. 

Geeen  Sympathetic  Ink. 
A  one-fluid  ink  is  made  of  a  mixture  of  cobaltous  and 
nickelous  nitrate.    The  characters  are  scarcely  visible  when 


152 


INK  MANUFACTUEB. 


dry,  but  on  heating  they  appear  of  a  beautiful  green,  which 
disappears  again  on  cooling.  By  varying  the  proportions 
of  the  two  salts  different  shades  of  green  can  be  obtained. 

Two-fluid  Green  Sympathetic  Ink. 

Write  with  a  solution  of  chlorate  of  sodium,  and  when 
the  writing  is  dry  go  over  the  paper  with  a  sponge  wet  with 
solution  of  sulphate  of  copper.  The  writing  will  at  once 
appear  permanently,  and  of  a  lively  green. 

Blue  Sympathetic  Ink. 

Many  cobalt  salts  form  crystals  which  are  red  at  ordinary 
temperatures,  but  turn  to  a  full  blue  on  heating.  Hence 
any  soluble  cobalt  salt  can  be  used  as  a  sympathetic  ink. 
Those  most  used  are  the  chloride  and  the  nitrate.  The 
characters  are  almost  invisible  at  ordinary  temperatures, 
but  appear  of  a  distinct  dark  blue  when  heated,  again 
to  disappear  on  cooling. 

Paracelsus  used  the  first  green  ink  we  described  to  draw 
the  leaves  of  the  trees  in  a  landscape,  the  rest  of  the 
drawing  being  executed  with  ordinary  pigments.  The 
drawing  had  therefore  the  effect  of  a  winter  landscape  when 
it  was  cold,  and  of  a  summer  one  when  it  was  warmed. 

Ink  with  Cobalt  Sulphocyanide. 

This  salt  is  extremely  sensitive  to  changes  of  tempera- 
ture. It  gives  a  pale-red  writing,  which  with  a  very  small 
rise  of  temperature  turns  blue.  Cobalt  sulphocyanide 
is  prepared  by  adding  an  alcoholic  solution  of  potassium 
cyanide  to  a  solution  of  cobaltous  sulphate  as  long  as  any 
potassium  sulphate  precipitates.  The  filtrate  is  a  solution 
of  cobalt  sulpho'cyanide  and  is  evaporated  at  a  very  gentle 
heat.  Writing  with  it  turns  blue  even  when  laid  in  the 
palm  of  the  hand. 
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Brown  Sympathetic  Ink. 

Bromide  of  potassium   2 

Sulphate  of  copper   2 

Water  40 

The  cold  characters  are  scarcely  visible,  but  turn  brown 
on  heating. 

OXAL-MOLYBDIC  InK. 

Boil  up  a  concentrated  solution  of  oxalic  acid,  and 
add  to  it  as  much  molybdic  acid  as  it  will  dis- 
solve. Preserve  the  solution  in  black  bottles.  The 
characters  written  with  it  are  at  first  invisible,  but  ex- 
posed to  the  sun  they  turn  dark  blue,  and,  when  heated, 
black. 


XXXII. 
STAMPING  INKS. 

These  are  made  in  various  colours,  and  their  manufac- 
ture has  become  an  important  branch  of  our  industry 
since  the  introduction  of  self-inking  stamps. 

A  good  stamping  ink  must  give  a  clean  impression,  and 
must  not  dry  quickly  on  the  stamp,  so  as  to  fill  the 
engraving  on  it  and  make  the  impression  indistinct.  This 
is  of  especial  importance  with  india-rubber  stamps,  as 
such  stamps  cannot  be  cleaned  with  a  brush,  which  would 
destroy  the  sharp  outlines  of  the  letters  and  make  the 
stamp  useless. 

Ordinary  printers'  ink  has  been  much  recommended  as  a 
stamping  ink,  and  is  most  excellent  for  the  purpose,  except 
for  one  thing.  It  gives  a  sharp,  black  impression  which 
dries  very  quickly  on  the  object  stamped,  but  the  ink 


154 


INK  MANUFACTURE. 


dries  almost  as  fast  on  the  stamp.  This  may  be  remedied, 
however,  by  dilution  with  one-tenth  to'  one-sixth  of  its 
volume  of  filtered  linseed  oil.  Too  much  of  the  oil  must, 
however,  not  be  added,  for  it  will  not  only  make  the  ink 
too  thin  and  pale,  but  will  cause  the  impression  to  be  sur- 
rounded with  a  transparent,  greasy  border. 

Black  Stamping  Ink. 

Finest  lampblack   10 

Gum   ^ 

Glycerine   ^ 

Water   3 

Dissolve  the  gum  in  the  water,  add  the  glycerine,  and 
rub  the  mixture  up  intimately  with  the  lampblack.  The 
glycerine,  which  is  thick  but  not  greasy,  absorbs  moisture 
from  the  air,  and  so  keeps  the  ink  liquid.  For  very 
minutely  engraved  stamps  the  proportion  of  black  is  in- 
creased, to  make  the  ink  rather  thicker.  This  excellent 
ink  will  not  run,  and  gives  very  sharp  impressions. 

CoLouEED  Stamping  Inks. 

These  are  obtained  by  replacing  the  lampblack  in  the 
last  recipe  by  other  pigments,  according  to  the  colour 
desired,  such  as  chrome-yellow,  red  lead,  ochre,  green  cinna- 
bar, green  ultramarine,  indigo,  ultramarine,  Prussian  blue, 
red  ochre,  umber,  etc. 

Aniline  Stamping  Inks. 

Very  beautiful  stamping  inks  can  be  made  with  the 
coal-tar  colours,  but  some  skill  is  required  in  doing  so. 
The  manufacture  is  simple  enough  if  the  dyes  are  used 
in  the  solid  form,  for  they  have  merely  to  be  rubbed  up 
to  a  uniform  mass  with  glycerine  and  mucilage.    If,  how- 
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ever,  they  are  to  be  used  in  solution,  it  must  be  a  concen- 
trated solution  in  the  strongest  spirit.  To  this  solution 
glycerine  is  first  added,  and  the  gum  is  put  last,  and  very 
gradually.  It  is  also  a  good  plan  to  replace  from  a  quarter 
to  a  third  of  the  gum  by  sugar. 

Soluble  Stamping  Inks. 

Since  the  discovery  of  aniline  dyes  soluble  in  water  the 
manufacture  of  excellent  stamping  inks  has  become  very 
simple  with  their  aid.  The  best  to  use  is  water-soluble 
blue.  This  is  made  into  a  syrup  with  glycerine.  This 
syrup  is  applied  with  a  brush  to  a  smooth,  soft  pad,  and 
rubbed  in  uniformly  with  a  wooden  spatula.  A  single 
application  to  a  small  pad  of  about  8  square  inches  area 
is  enough  to  enable  a  rubber  stamp  to  produce  hundreds 
of  impressions.  The  composition  of  the  ink  depends  on 
whether  it  is  to  be  placed  on  a  pad  or  is  to  be  filled  into 
a  soft  inking  stamp.  In  the  first  casie  it  must  be  thick, 
so  that  enough  may  adhere  to  the  stamp  to  give  a  good 
impression.  In  the  latter  case,  where  the  ink  has  to  pass 
through  a  filter  to  the  stamp  from  a  reservoir,  it  must 
be  more  fluid,  so  that  it  will  pass  through  fast  enough  to 
allow  the  stamp  to  be  quickly  used  many  times. 

Indelible  Stamping  Ink. 

Many  textile  manufacturers  desire  to  so  mark  their  goods 
that  they  can  be  washed,  bleached,  and  dyed  without 
affecting  the  marking. 

One  body  only  is  known  which  resists  all  chemical  re- 
agents entirely,  namely  carbon.  Hence  an  indelible  stamp- 
ing ink  must  contain  that  pigment.  The  best  is  ordinary 
printing  ink  diluted  with  one-quarter  of  its  volume  of  good 
boiled  linseed  oil,  which  makes  it  penetrate  deeply  into  the 
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fabric  and  become  absolutely  indelible.  All  known  bleach- 
ing agents  leave  it  quite  unchanged.  It  can,  it  is  true, 
be  hidden  by  dyeing  the  fabric,  but  then  if  the  dye  is 
destroyed  with  chlorine  water  or  very  dilute  aqua  regia 
the  marking  shows  up  with  perfect  distinctness. 

XXXIII. 

LAUNDRY  OR  WASHING  BLUE. 

It  is  well  known  that  the  last  rinsing  water  is  mixed  with 
a  little  blue  to  neutralise  the  yellow  tinge  of  the  linen 
and  make  it  a  pure  white.  Many  blues  are  put  on  the 
market  for  this  purpose,  such  as  smalts,  Prussian  blue, 
sulphindigotic  acid  and  indigo-carmine,  both  in  a  solid 
state  and  as  solutions. 

It  is  easy  to  see  that  solutions  of  colouring  matter  are 
preferable  to  solid  powders,  as  they  can  reach  the  interior 
of  the  fibre,  while  the  powders  can  only  adhere  mechani- 
cally to  the  outer  surface. 

A. — Insoluble  Laundey  Blue. 
Smalts. 

Smalts  or  eschel  is  a  blue  glass.  It  is  made  by  fusing 
cobalt  ores  with  carbonate  of  potash  and  quartz.  The 
glass  is  ground  and  levigated  with  the  greatest  care. 
Smalts  is  thus  obtained  in  several  different  degrees  of  fine- 
ness and  shade  of  colour. 

When  smalts  is  used  as  a  laundry  blue  it  must  be  care- 
fully mixed  uniformly  with  the  starch,  which  makes  it 
adhere  to  the  garment.  There  is  a  powdered  washing 
blue  on  the  market  which  is  an  intimate  mixture  of  smalts 
and  starch.  When  boiled  with  water  it  is  used  in  the 
laundry. 
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Prussian  Blue. 

This  has  already  been  spoiken  of  several  times  in  this 
book.  It  is  dark  blue  with  a  coppery  shade,  and  the 
darker  sorts  are  called  Paris  blue. 

If  we  make  our  own  Prussian  blue  and  leave  the  wet 
precipitate  for  some  hours  in  strong  nitric  acid,  we  shall 
get  a  product  equal  to  the  best  Paris  blue. 

Prussian  blue,  like  smalts,  can  only  be  used  in  combina- 
tion with  starch  or  gum.  It  is  a  very  intense  colour, 
so  that  care  must  be  taken  that  it  does  not  make  the  linen 
look  blue  instead  of  white. 

A  great  drawback  to  the  use  of  Prussian  blue  as  a 
washing  blue  consists  in  the  fact  that  linen  on  which 
it  has  been  frequently  used  gradually  assumes  a  yellow 
tinge,  owing  to  the  action  of  the  washing  soda  and  soap 
in  the  Prussian  blue  and  the  slow  formation  of  brownish- 
yellow  oxide  of  iron  on  the  fabric. 

B. — Soluble  Laundry  Blue. 

Soluble  Prussian  Blue. 

This  is  prepared  for  laundry  purposes  exactly  as  for 
ink  making.  It  can  be  poured  into  the  water  in  which 
the  linen  is  rinsed,  and  need  not  be  mixed  with  starch  or 
gum. 

Although  the  soluble  Prussian  blue  has  the  same  draw- 
back as  that  just  mentioned  as  attaching  to  the  ordinary 
pigment,  it  has  it  to  a  much  smaller  extent,  as  the  oxalic 
acid  in  which  the  blue  is  dissolved  has  also  a  solvent  action 
on  the  oxide  of  iron. 

It  may  here  be  mentioned  that  iron-moulded  linen  can 
be  made  perfectly  white  again  by  twenty-four  hours'  im- 
mersion in  a  one-tenth  per  cent,  solution  of  oxalic  acid  in 
distilled  water. 
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Indigo  Latindry  Blue. 

These  are  the  most  tO'  be  recommended  of  all  washing 
blues,  as  they  injure  the  washing  in  no  way,  are  all  freely 
soluble  in  water,  and  adhere  very  uniformly  to  the  linen. 
They  are  used  either  as  sulphindigotic  acid,  which  is  only 
employed  in  solution,  or  as  indigo-carmine,  which  may 
be  used  as  a  powder,  as  a  paste,  or  in  solution. 

Sulphindigotic  Acid. 
This  is  easily  made  by  thoroughly  drying  powdered  in- 
digo, and  then  stirring  it  up  with  twice  its  weight  of  fum- 
ing sulphuric  acid.  The  mass,  which  gets  very  hot,  is  well 
stirred  with  a  stout  glass  rod,  and  then  left  to  stand  for 
twelve  hours.  The  whole  is  then  put  into  a  funnel  plugged 
with  asbestos.  The  solution  of  sulphindigotic  then  drains 
through.  It  will  be  so  strong  as  to  look  quite  black.  The 
insoluble  residue  on  the  filter  should  be  rinsed  with  water, 
and  the  rinsings  allowed  to  mingle  with  the  rest  of  the 
filtrate.  The  washed  residue  is  again  dried,  and  serves 
for  the  production  of  more  sulphindigotic  acid  with  a  fresh 
lot  of  ingredients.  It  is  of  great  importance  that  the 
indigo  should  in  each  operation  be  in  excess  of  the  sul- 
phuric acid,  so  that  none  of  that  acid  can  be  present  in 
the  solution  of  the  sulphindigotic  acid.  Such  an  excess 
would  have  a  most  destructive  effect  upon  the  garments. 
The  solution  of  sulphindigotic  acid  may  be  bought  con- 
centrated under  the  name  of  indigo  washing  blue  essence, 
or  diluted,  as  indigo  washing  blue.  A  few  drops,  of  the 
essence  are  sufiicient  for  a  large  washing  tub  of  water. 

Indigo-carmine . 
The  preparation  of  this  substance   has  been  already 
described.    We  have,  therefore,  only  to  say  a  few  words 
about  the  various  forms  in  which  it  comes  upon  the  market. 
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The  paste  form,  although  highly  concentrated,  is  not 
favoured  by  the  laundry  trade,  as  it  is  so  difficult  to  avoid 
taking  too  much  of  it,  and  so  making  the  linen  blue.  The 
solution  is  sold  in  different  degrees  of  concentration,  as 
indigo-carmine  essence  and  indigo-carmine  washing  blue. 
The  essence  is  made  by  adding  to  the  paste  just  enough 
water  to  make  a  solution.  It  looks  quite  black,  except  in 
very  thin  layers  indeed. 

Solid  Indigo-carmine. 

We  have  succeeded  in  producing  a  preparation  which  is 
an  excellent  washing  blue,  and  consists  of  solid  indigo^ 
carmine.  We  make  the  carmine  into  a  thick  paste  with 
potato  starch.  This,  when  perfectly  uniform,  is  moulded 
into  cakes  in  the  form  in  which  water  colours  are  usually 
sold.  The  cakes  are  got  out  from  the  moulds  by  tapping 
the  back,  and  are  dried  until  they  are  quite  hard,  have  a 
shining  surface,  and  do'  not  soil  dry  fingers.  It  is  best  to 
dry  them  on  the  water-bath,  which  obviates  the  possibility 
of  overheating.  When  a  cake  is  boiled  in  water  a  starch 
paste  is  got  in  which  the  indigo-carmine  is  suspended  in 
the  finest  subdivision.  This  paste  can  be  mixed  uniformly 
with  more  water  for  bluing  the  linen. 
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Alizarine  inks,  41. 

—  ink,  American,  47. 

 counter,  45. 

 first  quality,  46. 

 Hager's,  48. 

 indigo,  47. 

 indigo-carmine,  43. 

 real  patent,  48. 

AUfield's  copying  ink,  67. 
American  counter  ink,  30. 
Anacardium  marking  ink,  141. 
Aniline  marking  ink,  142. 
 black,  144. 

—  stamp  ink,  144. 

Art  of  manufacturing  ink  in  the 

Middle  Ages,  2. 
Autograpli  ink,  And^s,  122. 

 best,  120. 

 No.  1,  121. 

 No.  2,  122. 

Autographic  inks,  119. 

—  drawing  copying  ink,  121. 

Baeks,  tanners',  17. 
Birmingham  copying  ink,  67. 
Black  copper  marking  ink,  142. 
Blue  hektograph  inks,  73. 

—  inks,  104. 

—  ink,  aniline,  106. 

 blue  post,  106. 

 indigo-blue,  104. 

 Prussian  blue,  104. 

Bolley's  inks,  33. 
Boric  acid  for  preserving  ink,  88. 
Bottger's  copying  ink,  66. 
Brande's  gall  ink,  26. 

 improved,  28. 

Brazil  extract  ink,  96. 
Bronze  ink,  111. 

Campeachy  extract  ink,  38. 

—  gallic  acid  inks,  38. 

—  ink,  37. 


Carbolic  acid,  25,  88. 
Carbon  papers,  123. 

—  safety  ink,  80. 
Carmine  ink,  best  quality,  98. 

 indelible  silicate,  99. 

 odourless,  100. 

 purple,  102. 

—  preparation  of,  97. 
Carthamine  ink,  purple,  102. 
Catechu  ink,  51. 
Catechutannic  acid,  13. 
Changes  in  ink,  89. 
Chestnut  ink,  51. 

Chrome  ink  tablets,  85. 
Chromographs,  70. 
Coal-tar  dye  inks  in  general,  103. 
Cobalt  sulphocyanide  ink,  152. 
Cochineal,  95. 

—  or  carmine  inks,  97. 

—  ink,  cheap,  101. 

 patent  red,  101. 

 superfine,  99. 

Colophony  safety  ink,  79. 
Coloured  inks,  98. 

 with  a  metallic  lustre,  112. 

Copper  aniline  marking  ink,  143. 

—  ink.  111. 

Copying  books  and  skins,  64. 

—  inks,  60. 

—  ink,  AUfield's,  67. 

 Birmingham,  67. 

 Bottger's,  66. 

 double  gall,  66. 

 glycerine,  65. 

 Knaffl's,  67. 

 logwood,  65,  66. 

 single  gall,  64. 

—  presses,  62. 

Copying  process  for  Indian  ink 
drawings  and  engravings  on 
copper  or  wood,  124. 

Cotton,  black  ink  for  writing  on,  148. 

Counter  alizarine  ink,  45. 
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Cutch  and  gambier,  18. 

Depth  of  colour  of  writing  inks,  6. 
Disinfectant  ink,  25. 
Document  safety  ink,  78. 
Double  gall  copying  ink,  65. 
Durability  of  writing  inks,  7. 

Eddeb  ink,  50. 
English  counter  ink,  29. 

—  logwood  ink,  53. 
Eosine  ink,  103. 
Extract  inks,  49. 
Extracts,  ink,  82. 

Fabeb's  ink  pencils,  125. 
Ferric  inks,  40. 

—  sulphate,  20. 

Freedom  of  flow  of  writing  inks, 
6. 

Free-fiowing  logwood  ink,  59. 
French  logwood  ink,  54. 
Frick's  ink  powder,  84. 
Fustic,  19. 

Gall  extract,  17. 

—  nuts,  15. 
Gallic  acid,  12. 

 inks,  32. 

  cheap,  34. 

 and  logwood  inks,  55. 

Gambier  and  cutch,  18. 
Gamboge  ink,  108. 
Germania  ink,  55. 
Glass,  ink  pencils  for  writing  on, 

126,  127. 

—  waterproof  blue  ink  for  writing 

on,  148. 
Glycerine  copying  ink,  65. 
Gold  ink,  imitation.  111. 

—  and  silver  inks,  real,  111. 

—  inks,  marking,  137. 

 black,  137. 

 purple,  138. 

 -with  metallic  lustre,  139. 

Green  inks,  109. 

—  ink,  chrome,  109. 

 Klaproth's,  109. 

 Stein's,  110. 

—  vitrei,  20. 
Gum  kino,  19. 


HEMATOXYLIN  ink,  39. 
Hager's  alizarine  ink,  48. 
Hektograph  compositions,  the  pre- 
paration of,  69. 

—  inks,  72. 

 black,  74. 

 blue,  73. 

 green,  74. 

I  methyl  violet,  73. 

 red,  74. 

 violet,  74. 

Hektographs,  68. 

—  recipes  for,  70. 
History  of  ink  manufacture,  1. 
Horse-chestnut  ink  tablets,  86. 

Imperial  yellow  ink,  108. 
Indelibility  of  writing  inks,  7. 
Indelible  silicate-carmine  ink,  99. 
Indian  ink,  112. 
Indigo-blue  ink,  104. 

—  carmine,  43,  158. 
Indigotine  marking  ink,  140. 
Ink  extracts  and  powders,  81. 

—  for  writing  and  drawing  on  wood » 
149. 

—  for  metal,  145,  146,  147. 
 dull  black,  146. 

—  —  —  lustrous  black,  145. 
 coloured,  146. 

—  •  red,  146. 

—  pencils,  125. 

 Faber's,  125. 

 for  writing  on  glass,  126, 127. 

 metal,  126. 

 porcelain,  126. 

—  powders,  83. 

 Frick's,  84. 

 logwood,  85. 

 logwood  chrome,  83. 

 paper  boxes  for,  83. 

 precision,  84. 

 tannin  and  gallic  acid,  83. 

—  tablets,  85. 

 chrome,  85. 

 horse-chestnut,  86. 

Iron  inks,  extra  cheap,  35. 

—  salts,  19. 
Ivory  ink,  149. 

!  Jacobson's  marking  ink,  143. 
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Japan  ink,  41. 

Karmabsch's  gall  ink,  30. 
Kinotannic  acid,  13. 
Klaproth's  green  ink,  109. 
Knaffl's  copying  ink,  67. 
Knoppern,  16. 

Laboratory  ink,  148. 
Laundry  or  washing  blue,  156. 

 indigo,  158. 

 indigo-carmine,  158. 

 insoluble,  156. 

 Prussian  blue,  157. 

 smalts,  156. 

 soluble,  157. 

 sulphindigotic  acid, 

158. 

Leather,  black  ink  for  writing  on, 
147. 

—  cuttings,  35. 
Lehner's  safety  ink,  81. 

Linen,  black  ink  for  writing  on,  148. 
Link's  steel  pen  ink,  31. 

 (improved),  81. 

Lithographic  chalk,  118. 
 London,  118. 

—  ink  and  pencils,  115. 

 English,  118. 

 French,  117,  119. 

 Munich,  118. 

 Vienna,  117. 

Logwood  chrome  ink  powder,  83. 

—  copying  inks,  65,  66. 

—  extract,  36. 

—  inks,  52. 

—  ink,  chrome,  56,  58. 

 English,  53. 

 free-flowing,  59. 

 French,  54. 

 Germania,  55. 

 ordinary,  59. 

 red,  60. 

 violet,  59,  60. 

 powder,  85. 

—  or  campeachy  wood,  36. 

—  tannin  inks,  36. 

 campeachy,  37. 

 campeachy  gallic  acid,  38. 

 hsematoxylin,  39. 

 Ribancourt's,  38. 


Magenta  ink,  red,  102. 
Marking  inks,  129. 

—  ink,  anacardium,  141. 

 aniline,  142. 

 black  aniline,  144. 

 copper,  142. 

 copper  aniline,  143. 

 gold,  137,  138,  139. 

 indigotine,  141. 

 Jacobson's,  143. 

  platinum,  139. 

 vegetable,  140. 

—  inks,  metallic,  129. 

 silver,  129,  131,  132,  183, 

134,  135,  136. 

—  preparation  of  the  fabric  for, 

131. 

Metal,  inks  for  writing  on,  145. 
Metallic  inks,  110. 

—  ink,  copper  and  bronze.  111. 

 imitation  gold,  111. 

 silver.  111. 

 real  gold  and  silver.  111. 

—  lustre,  coloured  inks  with  a,  112. 
Methyl  violet  kektograph  inks,  73. 
Morotannic  acid,  14. 
Mouldiness  in  ink,  87. 

Odourless  carmine  ink,  100. 
Oxal-molybdic  ink,  153. 

Paper  boxes  for  ink  powders,  83. 
Patent  red  ink,  101. 
Pencils  for  writing  on  glass,  126, 
127. 

 metal,  126. 

 porcelain,  126. 

—  ink,  125. 
Pernambuco  ink,  96. 
Photographic  copying  of  drawings, 

124. 

Picric  acid  ink,  108. 

Platinum  inks,  139. 

Potassium  chromate,  preparation 
of,  57. 

Powders,  ink,  82. 

Precision  ink  powder,  84. 

Preparation  of  the  fabric  for  mark- 
ing, 131. 

Preserving  inks,  86. 

Presses,  copying,  62. 
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Prussian  blue,  157. 

—  —  inks,  104. 

 manufacture  of  soluble,  104. 

Purple  ink,  101. 

—  carthamine  ink,  102. 
Pyrogallic  acid,  13. 

QuERCOTANNic  acid,  10. 

Read's  safety  ink,  78. 

Real  patent  alizarine  ink,  48. 

Red  inks,  94. 

 carmine,  98. 

 cochineal,  99. 

 eosine,  103. 

 magenta,  102. 

 redwood,  95. 

—  logwood  ink,  60. 
Redwood,  94. 

- —  inks,  95. 

 Brazil  extract,  96. 

 Pernambuco,  96. 

 red  Brazil,  95. 

Research  in  ink-making,  6. 
Restoring  faded  writing,  90. 
Ribancourt's  campeachy  ink,  38. 
Runge's  gallic  acid  ink,  33. 

Safety  inks,  76. 

—  ink,  carbon,  80. 

 colophony,  79. 

 document,  78. 

 Lehner's,  81. 

—  —  Read's,  78. 

 vanadium,  81. 

 water-glass,  79. 

Salicylic  acid  for  preserving  ink,  88. 
Silk,  black  ink  for  writing  on,  148. 
Silver  and  gold  inks,  real.  111. 

—  inks,  129. 

 ammoniacal,  132,  133. 

  cheap, 134. 

 chloride  of,  136. 

 drawing,  185,  136. 

 imitation,  111. 

 Kindt's  green,  136. 

 marking,  131. 

—  —  stamping,  133. 

—  ink  for  writing  on,  147. 

—  nitrate,  preparation  of,  129. 
Simple  "  Graphs,"  70. 


Single  gall  copying  ink,  64. 

Sloe  ink,  51. 

Smalts,  156. 

Stamp  ink,  aniline,  144. 

Stamping  inks,  153. 

 aniline,  154. 

 black,  154. 

 coloured,  154. 

 indelible,  155. 

—  —  soluble,  155. 
Stark's  ink,  34. 

Steel  pens  substituted  for  quills,  3, 
Stein's  green  ink,  110. 
Sympathetic  inks,  150. 

 blue,  152. 

 brown,  153. 

 cobalt  sulphocyanide,  152. 

 gold,  151. 

 green,  151,  152. 

 oxal-molybdic,  153. 

 purple,  151. 

 red,  151. 

 yellow,  150. 

Tablets,  ink,  85. 
Tanners'  barks,  17. 
Tannic  acid,  21. 
Tannin  inks,  9. 

 chemical  constitution  of  the^ 

21. 

 extra  cheap  iron,  35. 

 gallic  acid,  32. 

 pure  tannin-iron,  26. 

 raw  materials  of,  15. 

 recipes  for,  26. 

—  and  gallic extractink  powders,83. 
Tannins,  10. 

Typewriter  inks,  75. 

Use's  tannin  ink,  28. 

Vanadium  ink,  80. 
Vegetable  marking  inks,  140. 
Violet  inks,  106. 

—  ink,  aniline,  107. 

 copying,  107. 

 indigo,  107. 

—  logwood  ink,  59,  60. 

Walnut  ink,  52. 

Washing  or  laundry  blue,  156. 
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Water-glass  ink,  79. 
Waterproof  blue  ink  for  writing  on  !  — 

glass,  148. 
Wood,  ink  for  writing  and  drawing 

on,  149. 

Wool,  black  ink  for  writing  on, 
148. 

Writing  inks,  6. 

 black,  8. 

 depth  of  colour  of,  6. 


Writing  inks,  durability  of,  7. 

freedom  of  flow,  6. 
 indelibility  of,  7. 

Yellow  inks,  108. 
—  ink,  gamboge,  108. 

 imperial,  108. 

 picric  acid,  108. 


Zinc,  black  ink  for  writing  on,  147. 
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Phvsical  Geology  and  Geography  of  the  United  States  Oil  Fields-Canadian  and  other  North 
American  Oil  Fields-Economic  Data  of  Work  in  North  America- Petroleum  in  tlhe  West 
Indies  and  South  America— Petroleum  in  the  French  Colonies. 
Excavations— Hand  Excavation  or  Hand  Digging  of  Oil  Wells. 

Accidents— ^rfng^Accidents— Methods  of  preventing  them-Methods  of  remedring  them 
-Explosives  and  the  use  of  the  "Torpedo"  Levigation-Storing  and  Transport  of  P.etroleum 
-General  Advice-Prospecting,  Management  and  carrying  on  of  Petroleum  Boring  Op«rations. 

General  Data-Customary  Formuls-Memento.  Practical  Part  General  Data 
bearing  on  Petroleum— Glossary  of  Technical  Terms  used  in  the  Petroleum  Industry— Copious 
Index, 

THE  PRACTICAL  COMPOUNDING  OF  OILS,  TAL- 
LOW  AND   GREASE  FOR  LUBRICATION,  ETC. 

By  An  Expert  Oil  Refiner.    100  pp.    Demy  8vo.    Price  7s.  6d. ; 
India  and  Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 
Contents. 

Introductory  Remarks  on  the  General  Nomenclature  of  Oils,  Tallow  and  Greases 
suitable  for  L^brica^on- Hydrocarbon  Oils -Animal  and  Fish  Oils  -  Co-mpound 
mis-Vegetable  Oils-Lamp  Oils-Engine  Tallow, .  Solid  fied  Oils  and  Pf  troleum 
Jellv- Machinery  Greases:  Loco  and  Anti-friction-Clarifying  and  Utilisation 
of  Waste  Fats!  Oils,  Tank  Bottoms,  Drainings  of  Barrels  and  Drums,  iPickings 
Up,  Dregs,  etc. -The  Fixing  and  Cleaning  of  Oil  Tanks,  etc.-Appenidix  and 
General  Information. 

ANIMAL  FATS  AND  OILS:  Their  Practical  Prodiuction, 
Purification  and  Uses  for  a  great  Variety  of  Purposes.  Their  Pro- 
perties, Falsification  and  Examination.  Translated  from  the  German 
of  Louis  Edgar  Andes.  Sixty-two  Illustrations.  240  pp.  Second 
Edition,  Revised  and  Enlarged.  Demy  8vo.  Price  10s.  6d.  ;  India 
and  Colonies,  lis.;  Other  Countries,  12s.;  strictly  net. 

Contents. 

I r,i-..^Hiiot-ion— Occurrence  Origin,  Properties  and  Chemical  Constitution  of  Animial  Fats— 
Prepara°t1on  oT  An^ri  Fat's  'and  Ijils-M^achinery-Tallow-melting  Plant-Extract  ion  Plant 
Presses-Filtering  Apparatus-Butter ;  Raw  Material  and  Preparation,  Propert  ies,  Adul- 
^Ira^LTBeef  Lard  or^Remelted  Butter,  Testing-Candle-fish  Oil-Mutton-Tallow-Hare 
F't--Goise  Fat-Neatsfoot  Oil-Bone  Fat:  Bone  Boiling,  Steaming  Bones,  Extraction, 
Refininc-Bone  Oil-Artificial  Butter:  Oleomargarine,  Margarine  Manufacture  in  France, 
Grassol  Process; Ka^^ser's  Butter,"  Jahr  &  Miinzberg's  Method,  Filbert's  Process.  Winter  s 
M^trod-HumanFat-Horse  Fat-Beef  Marrow-Turtle  Oi'-H^gp^i^ard :  R^w  Mate^.^ 
Prenaration,  Properties,  Adu  terations,  Examination— Lard  Oil— Fish  Oils— ^iver  wiis 
IXcial  Train  ofl- Wool  Fat:  Properties,  Purified  Wool  Fat-Spermaceti:  Ex.aminat.on 
of  Fats  and  Oils  in  General. 

THE  MANUFACTURE  OF  GREASES,  BLACKINGS 
AND  LUBRICANTS.  By  Richard  Brunner.  Translated 
from  the  Sixth  German  Edition  by  Chas.  Salter.  10  Illustrations. 
Crown  8vo.  [In  the  press. 


™5™9^^  MERCHANTS'  MANUAL  AND  OIL  TRADE 

Other  Countries,  8s.  6d  TSictlyTet.  '  = 

™St5?*?^^^'^^Y        ESSENTIAL  OILS  AND  ARTI 

2s    6d       ^  A'  ^^V  ^^P-    2^  Illustrations.    Demy  8vo.  Price 

stHctly  net!  ^"'^  ^^^er   Cou'I.tries,  is"! 

-TV^"pr%VIrItfoToi^^^^^^  Essential  Oils 

Study  of  the  Essential  ofls-Ter„enel7sI  Oils^^T^^^^^  Essential  Oils-Systematic 
-Appendix  :  Table  of  Constants-^Sdex      "''^"^''e  Chemistry  of  Artificial  Perfumes 

VEGETABLE  FATS  AND  OILS:  Their  Practical  Prepara 
es"'  Ad E^pioy^ent  for  Various  Purposel^^Lrpfoper 

tidition.  Derav  Svo  Prirp  lOc  firi  .  t  ^-  j  ^  •  .  PP'  second 
Countries,  12s.VslHctly  net.       ^'^^ '  ^"'^'^  ^"'^  ^l^-  Other 

of  vSle  F^traTdlj^*^^^^^^^^^^  Oil  in  Seeds-The  Preparatino 

of  Oi    and  Fat  Works-Extractfon  Method  Jobtaini^n^         """^  ^'""''^-Installation 

Installations-Press    Moulds— Nnn-Hri.!^^  i/      V  I^    ^.  ^'''^  ^""^  Pats— Oil  Extraction 

Solid  Vegetable  Fats-FruLY^"d,>.7oifs  Lfp^^J^v^'^rX^^^^^^'^  'J'-^'n^  Oi 

Treatment  of  the  Oil  after  F  Pnvina  Vul  d  ,  '^ats— Wool-softening  Oils— Soluble  Oils— 

Fats  and  Oils-Practic^'L'^pSn t'sL^^the^TT^r^^^^^^^^^^  Refining-BIelc^hi^g 
Bleaching-Testing  Oils  and  Fats.  ireatment  of  Oils  with  regard  to  Refining  and 

^^To^l!t'       ^'^^^'^^^  Of  the  Manufacture  of  Domestic 

loi  et  and  other  Soaps.  By  George  H.  Hurst  F  C  S  Ton  ' 
66  Illustrations     Prirp  I9c  «,j     i  j-        j      .      '  390  pp. 

Countries,  15s.    stHctly  net.       '    ^^  ^^  ^"'^  ^^^^ '  O^her 

a  sX7Ma^^TaUo%^Xc'hrn;%^l^^^^^^  Oils- Perfumes- Water  as 

Lyes-Laying  out  a  Soap^Sy-|'oarA„'^ii;is-^^^^  Soa^ 


Textile  Soaps. 


Crown  Svo.    195         ^904     Pr  ce  5s     LSf'^'M  ^  C.S. 

Other  Countries,  6s^;  strictly  neJ.  ''"'^  Colon.es,  5s.  6d. ; 

lo^'is^^'n.^^^^^^^  special  Textile  Soaps-Woo, 

TarS^4-^.^--t-^^^  Crease- 

Y^^i^'^~Tlr?ef%.T%ttt^^^^  Oils-Oils  for  Cotton  Dyeing,  Printing  and 

Analysis  of  Turkey  Red  O^  i-^„fshe"'s  So  7b?e  Oi?~Fi^^  J"'''^.!^  ^^'^  Oils-SoluWe  O^- 
Adulteration  of  Oils-Index.  °  "'''^  Oil-Fi„,sher's  Soap  Softening-Testing  and 


Gosmetical  Preparations. 

COSMETICS  :  MANUFACTURE,  EMPLOYMENT 
AND  TESTING  OF  ALL  COSMETIC  MATERIALS 
AND  COSMETIC  SPECIALITIES.  Translated 
from  the  German  of  Dr.  Theodor  Roller  Crown  8vo.  262  pp. 
Price  5s. ;  India  and  Colonies,  5s.  6d. ;  Other  Countries,  6s.  net. 

PurposesanaUsesof^na^ 


L^aSng  the  Materials  Employed  in  the  Manufacture  of  Cosmefcs-Index. 


Glue,    Bone    Products  and 
Manures. 

GLUE  AND  GLUE  TESTING.    By  Samuel  Rideal,  D.Sc. 

Physical  T^sts  Valuation  of^Raw  Matenals-Contmercial  Aspects. 

BONE  PRODUCTS  AND  MANURES  :  An  Account  of  the 
most  recent  Improvements  in  the  Manufacture  of  Fat,  Glue,  An.mal 
Charcoa'  size,  Gelatine  and  Manures.  By  Thomas  Lambert  Techm^ 
cal  and  Consulting  Chemist.  Illustrated  by  Twenty-one  Plans  and 
Digrams  162  pp.  Demy  8vo.  Price  7s.  6d. ;  Ind.a  and  Colon.es, 
8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 

Contents. 

Chemical  Composition  of.  Bones-Arrangemen^f_F^^^^^^^^ 
and  Chondrin-Skin  Glue-Liming  of  Sl"ns-Wash.ng    Bm^  ^  p^^. 

Lquors-Glue-Boiling  and  Clanfy.ng-House-Spec.flca^.on^^^^ 

paration  and  Composition  of  S.ze-Concentrated  Si^e    Properties  mue^^^^^^^  F^^^ 
of  Skin  Gelattne-Drying-Bone  Ge'atjne-Select.ng  Bones-  G^atlnes-The  Uses  ol 

-Boiling-Properties  of  Glutin  '^"^  Chondrin-Te^^^^^^^  Uqu  d  Gl""^-S^^^^^^  Waterproof 
Glue,  Gelatine  and  Size  .n  Various  Trades-SoM^le  and  Lgm^  L5fe-Natural 
Glues-Manures-Importation  of  Food  Stuffs-So.ls  ^^[.'"'3°  „f  Farmyard  Manure 
Manures-Water         N'trogen  m  Farmj^ar^^^ 

—Action  on  Crops— Water-CIoset  System    sewage  '"J^""        Hnofs  and  Horns— Leather 
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Chemicals,  Waste  Products  and 
Agricultural  Chemistry. 

^^L^^^™  CHEMICAL     ESSAYS     OF     C  W 

SCHE.ELE      First  Published  in  English  in  1786.  Trans- 
lated from  the  Academy  of  Sciences  at  Stockholm,  with  Additions  300 
SSynet.  ^"^^^ Colonies,  5s.  6d. ;  Other  crntrfes 

FluorX':;af  a^d  ftfTdd-On''lC''S  McIntosh)-On 
with  a  View    to   the    Earth   which    it  "^v    Mr    Wi  °^  ^^"i"' 

Concerning  Fluor  Minerals -On  ManZZfJ  ■      Wiegler-Additional  Information 

Arsenic  and  its  Acid-Remarks  unon  sfltr^fR^^^^^^^  SI  Magnesia  Vitrariorum  -  On 
of  the  Calculus  Vesical-Sod  of  Preoarrn/M^  Alum-Analysis 
more   Convenie.,t  MethoFof  Preparing%2is  AI^^^^^^^^^^^  ^'^  Humida-Cheaper  and 

-Experiments  on  Plumbago-MethoT^of  PrTnaHL?  f  N^^  ^olybd^ena 
compositionof  Neutral  Salts  bv  Unslaked  I  im^nnHi^  ^  .u^X"^"  Colour-Of  the  De- 
is Daily  Present  in  our  AtmospLre-O^Mfcd  ifs  ^c?^^^^^^  "^T  7''''^'' 
-On  the  Constituent  Parts  of  Lapis  Ponderosus  or  T„n««f7n  p  °^  Saccharum  Lactis 
on  Ether-Index.                            i-onaerosus  or  Tungsten— Experiments  and  Observations 

THE  MANUFACTURE   OF  ALUM  AND  THF  <?ttt 
^0^^%^"!,  ?  SALTS  OF^^AfuMfNA 

^ro'^;t"v'"^  Engineering,  Agricuitu!:?  and  Horticulture  TranslaS 
from  the  French  of  LociEN  Geschwind.    195  Illustrations     400  nn 

Srie™15s'r«riJ?r,„1t;   '"''^  .3s.°ed./S'thT; 
^.      ..  ,  Contents. 
A.uP='SVfaS„„t.*i^^^^^^^  o,  ,h.se  M«a,.- 

factureof  Prussian  Blue-Hide  anrLlather  Industr^  P  ^^^J  Pigments-Wanu- 

Lime  Washes-Preparation  of  NotiXm'Lwe  Wool  etf' fl"^^  ^l^"^^^- 

Fe?;nitg.""-^-'^-*^  ^''^"--Man^f'a^^^^^^^^^ 

or  "^FeZ^^urP^Zli!^^^^^^^^  Various  Aluminous 

Alumina-Sodium  Aluminate-AkS^^^  Aluminium   Products -Alunite 

""^dTs"^  B^<P  ITS  COMPOUNDS :  Their  Manufacture 

ana  Uses.    By  Camille  Vincent,  Professor  at  th^  p^»^f.,oi  c  i     T  r 

SALTER.    Royal  8vo.     114  pp.     Thirty-two  Illustrations  Price 
India  and  Colonies,  5s.  6d. ;  Other  Countries,  6s. ;  strict"'"  net  ' 

as  ^"Z^L^'T'Ar^^'T^^  P-'iucts;  Human  Urin< 
Extraction  of  AmTZ^ia  from  S  Lialr  T'  Products  from  Sewage- 
pounds  from  Bones.  NltroSus  Wastl^  fii^^^^^?"^^^  ."l  ^mmoniacal  Com- 
Caustic  Ammonia,  ki^d  ASonium  Chloridf  ^"^  Peat-Manufacture  of 
of  Ammonia  from  the  Am1Z?"a"Js"o"a  MoTher  L^^^^^^^  Carbonate-Recovery 
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ANALYSIS  OP  RESINS  AND  BALSAMS.  Tramslated 
from  the  German  of  Dr.  Karl  Dieterich  Demy  8vo.  |40  pp. 
Price  7s.  6d.  ;  India  and  Colonies,  8s.;  Other  Countries,  «s.  6d. ; 
strictly  net. 

Contents. 

n^finif.-nn  nf  Resins  in  General— Definition  of  Balsams,  and  especially  the  Gumi  Resins- 

-Lactucarium-Myrrh-Opopanax-Sagapenum-Olibanum    or    Incense  Acaroiai 
Amber— Thapsia  Resin— Index. 


MANUAL    OF    AGRICULTURAL    CHEMISTRY.  By 

Herbert  Ingle,  F.I.C,  Lecturer  on  Agricultural  Chemistry  the 
Yorkshire  College;  Lecturer  in  the  Victoria  University.  38&  pp.  H 
IlLtrations.  Demy  8vo.  Price  7s.  6d. ;  India  and  Colonies,  8s.; 
Other  Countries,  8s.  6d.  net. 


Contents. 

culture — Appendix — Index. 


THE  UTILISATION  OF  WASTE  PRODUCTS.  A  Treatise 
on  the  Rational  Utilisation,  Recovery  and  treatment  of  Waste  Pro^ 
ducts  of  all  kinds.  By  Dr.  Theodor  Koller.  Translated  from  the 
Second  Revised  German  Edition.  Twenty-two  Illustrations^  Dem^^ 
8vo.  280  pp.  Price  7s.  6d.  ;  India  and  Colonies,  8s. ;  Other  Countries, 
8s.  6d. ;  strictly  net. 

Contents. 

The  Waste  of  Towns-Ammonia  and  Sa^Ammoniac-^^^  T.nT^tu^:  oTaS 

these  Substances  by  Treating  Rfs>d"es  ^"^  Waste-Res^"es^^^^ 

Dyes-Amber  Waste-Brewers  Waste-Blood  ^"^  'l*!'!^^  Matters 
F^ls-Waste  Paper  and  Bookb,^^^^^^^^^^^ 

^aTner^W^^^e^-^G^M^nd^lil^ 

the  Manufacture  of  Rosin  ©''-Wood  Waste- Hor^^^^ 
Goldsm  ths;  Sweepings-Jute  Waste-Cork  \\  aste^  L^ 

M=%^i?ss:;%^f^^^^ 

;^^C;"ifTlr^!,i»r^»^ 

Soap  Makers'  Waste-Alkali  Waste  and  '^e  Recovery  of  So^a-Waste  Pr^^^^^ 
Mirrors- Waste  Products  in  the  Manufacture  of  Starch- Steari^^^^ 
Waste-Turf— Waste  Waters  of  Cloth  Factories— Wine  Residues    linplate  wasie 
Wastl-Wool  Sweat-The  Waste  Liquids  from  Sugar  Works-Index. 
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Writing  Inks  and  Sealing  Waxes. 

INK  MANUFACTURE  :  Including  Writing  Convino  Lifhn 

Faded  Writing-Coloured  Inks-Red  fnk,^  Rh^.  l^^^"?.?  ^J''^.  ^"'^  Restoration  of 
Inks-Metallic  Inks-Indian  Ink-Z^^ofiraoh^^^^^  .n^'p  ^' -^^  /""^s-Yellow  Inks-Green 
-Ink  Specialities-Sympathetic  Washfc^BlSn^Te'/ 

®^Tx^'£S^-^^^^S'  WAFERS  AND  OTHER  ADHES 

el  ;-  strfc/I^e?""       '  ^"'^  =  O^her  Countries 

Waflrs-lTo^'es^'of  tt  Manufacture  of  Sealing-Waxes- 

Lead  Ores  and  Compounds. 

LEAD  AND  ITS  COMPOUNDS     n.r  t^^  t 

8s.  6d.;  net.    Plans  and  biagrarns  ''''''' 

PhyS''^7o?eTt1^'ofTerd-Xy?if^^^^  of  the  Lead  Industry-Chen.ical  and 

-Smelting  of  Lead  Ores-SmM  in^in  fhl  q  .  u"'P°!'"'^^°'^  Lead-Dressing  of  Lead  Ores 
Shaft  or  Blast  Furnace-Conde'sf  t  on  of  LeTd  Fum^^  Ore-hearth-lmelting  in  thi 

of  S.Iver  from  Argentiferous  Lead-Cupelttion  Th^~M  'r"'^^'*'"',  Separation 
Sheets-Protoxide  of  Lead-Litharge  and  Mass^^^^^  Lead  Pipes  and 

-Lead  Substitutes-Zinc  and  its  Compounds-Pum,^^  M'"'"":.-Lead  Poisoning 

Pr^^u^al-:^^^^^^^^^ 

''Tal''p'!.H';f  F  G  ^""^^  ■  ^^^^^^-tlon  and  Properties. 

3s^;  £ictly  net    •  ^vo.    64  pages.   Price  2s.  6d. ;  Abroad 

Industrial  Hygiene. 

THE  RISKS  AND  DANGERS  TO  HEATTTt  mn  ■i7at>t 

OCCUPATIONS  AND  raflR^' PREVEnJwN 

tsy  Leonard  A.  Parry   Mn    r        /t     j\  »  ajxi  a  j.wx>j. 

are  Inhaled-General  Hygienic  ConsiSerSs-7„Xl!       ^  '^''^h  Vanous  Poisonous  Vapours 
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Industrial  Uses  of  Air,  Steam  and 

Water. 

DRYING  BY  MEANS  OF  AIR  AND  STEAM.  Explana- 
tions FormuU^,  and  Tables  for  Use  in  Practice.  Translated  from  the 
German  of  E.  Hausbrand.  Two  folding  Diagrams  and  Th.rteen  Tables^ 
Crown  8vo.  72  pp.  Price  5s. ;  India  and  Colonies,  5s.  6d. ,  Other 
Countries,  6s.  ;  strictly  net. 

Contents. 

Rnom  Surface  of  the  Drying  Material,  Losses  of  Heat— Index.  ,i  x  \ 

(s"r«/50    ET^fl^ra'in^,  Condensing  and  Cooling  Apparatus;  p.  27.) 

PURE  AIR,  OZONE  AND  WATER.  A  Practical  Treatise 
of  their  Utilisation  and  Value  in  Oil,  Grease,  Soap,  Pamt,  Glue  and 
^thtr'lnd'istSr  By  W.  B.  Cowh.l  Twelve  lUustrations^  Crown 
8vo.  85  pp.  Price  5s. ;  India  and  Colonies,  5s.  6d. ;  Other  Co.untries, 
6s. ;  strictly  net. 

Contents. 

Atn,ospheric  Air;  Lifting  of  Liquids;  Suctio^^^^^^^^ 
Siccative  Drying  Oils-Compressed  A.r  ;  Wh.tewa^^^  Bleachin;g  and  De- 

of  Water;  Water  Hardness-Fleshings  and  ^ones  Oz^nisea^^^^  Air  and  Gases Pressure 
odorising  of  Fats,  Glues,  etc.;  Bleach.ng  Tex  .le  F.br^s-^^^^^ 

SIDUARY  WATERS— PURIFICATION— ANALYSIS. 

H  DE  LA  Coux.  Royal  8vo.  Translated  from  the  French  and 
Raised  by  ARTHUR  MORRIS.  364  pp.  135  Illustrations.  Price  10s.  6d. , 
Colonies,  lis.  ;  Other  Countries,  12s. ;  strictly  net. 

Contents.  _ 

Chemical  Action  of  Water  in  Nature  and  in  ^"^"^'[Ifj^  ^se-Comp^^^^^ 
Solubility  of  Certain  Salts  in  Water  Considered  from       Industr     1  omt      v  p 
the  Boiling  of  Water-Effects  of  Water  m  the  Ind"f -e^-D  ffi^^^^^^  i„  the 

Water  for  Boilers-Water  m  DyeworUs,  Pr mt  ^°|^^'/^„°4"l"waVer  in  La^undries  and 
Textile  Industries  and  in  Conditioning- Water  in  °o^P      °/''f  j."^^^^ 

Washhouses-Water  in  Tanning-Water  >"  P^^'n^SuS"  Refini^g-W^^^^  Ices 

in  Papermaking-Water  in  Photography-Water  in  bu|ar  ^tl^"'^^^^^ 

and  Beverages-Water  in  Cider  Making-Water  in  B/e^.H^g-Wa^er  m  u^^^^^^^ 
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X  Rays. 

PRACTICAL  X  RAY  WORK.     By  Frank  T.  Addyman, 

B.Sc.  (Lond.),  F.l.C,  Member  of  the  Roentgen  Society  of  London' 
Radiographer  to  St.  George's  Hospital ;  Demonstrator  of  Physics  and 
Chemistry,  and  Teacher  of  Radiography  in  St.  George's  Hospital 
Medical  School.  Demy  8vo.  Twelve  Plates  from  Photographs  of  X  Ray 
Work.  Fifty-two  Illustrations.  200  pp.  Price  10s.  6d. ;  India  and 
Colonies,  lis.;  Other  Countries,  12s.;  strictly  net. 

Contents. 

Historical— Work  leading  up  to  the  Discovery  of  the  X  Rays— The  Discovery— AoDara- 
tus  and  its  Management-Electrical  Terms-Sources  of  Electricity— Induction  Coils- 
Electrostatic  Machines-Tubes-Air  Pumps-Tube  Holders  and  Stereoscopic  Apparatus- 
Flijorescent  Screens-Practical  X  Ray  Work-Installations-Radioscopy-Radiography- 
X  Rays  on  Dentistry— X  Rays  m  Chemistry— X  Rays  in  War— Index.  f  J 

^    ,    .     ^  List  of  Plates. 

Fronhspiece-ConseMtal  Dislocation  of  Hip-Joint.-I.,  Needle  in  Finger.-II.,  Needle  in 
Foot-Ill.  Revo  ver  Bullet  in  Calf  and  Leg.-IV.,  A  Method  of  Localisation.-V,,  Stellate 
hracture  of  Patella  showing  shadow  of  "  Strapping  ".-VI.,  Sarcoma.-VII.,  Six-weeks-old 
Injury  to  Elbow  showing  new  Growth  of  Bone.-VIII.,  Old  Fracture  of  Tibia  and  Fibula 
iT.^  :r  J  r  ^^''J.  Shadow.— X.,  Fractured  Femur  showing  Grain  of  Splint.— XL.  Bar- 
ren s  Method  of  Localisation. 

India-Rubber  and  Gutta  Percha. 

INDIA-RUBBER  AND  GUTTA  PERCHA.  Translated 
from  the  French  of  T.  Seeligmann,  G.  Lamy  Torvilhon  and  H. 
Falconnet  by  John  Geddes  McIntosh.    Royal  8vo. 

[Out  of  print.    Second  Edition  in  preparation. 
1  J-    r.  ....  Contents. 

f  '"'>'?-'<"l'bei-— Botanical  Origin—Climatology—Soil— Rational  Culture  and  Acclimation 
ot  the  Different  Spe:ies  of  India-Rubber  Plants-Methods  of  Obtaining  the  Latex— Methods 
ot  Preparing  Raw  or  Crude  India-Rubber-Classification  of  the  Commercial  Species  of 
Raw  Rubber— Physical  and  Chemical  Properties  of  the  Latex  and  of  India-Rubber— 
Mechanical  Transformation  of  Natural  Caoutchouc  into  Washed  or  Normal  Caoutchouc 
(Furihcation)  and  Normal  Rubber  into  Masticated  Rubber— Softening,  Cutting,  Washing, 
Drying— I'reliminary  Observations— Vulcanisation  of  Normal  Rubber— Chemical  and  Physical 
Properties  of  Vulcanised  Rubber— General  Considerations— Hardened  Rubber  or  Ebonite— 
Considerations  on  Mineralisation  and  other  Mixtures— Coloration  and  Dyeing— Analysis 
ot  Natural  or  Normal  Rubber  and  Vulcanised  Rubber— Rubber  Substitutes— Imitation  Rubber 
Uutta  Percha— Botanical  Origin— Climatology— Soil-Rational  Culture— Methods  of 
collection- Classihcation  of  the  Different  Species  of  Commercial  Gutta  Percha— Physical 
and  Chemical  Properties-Mechanical  Transformation— Methods  of  Analysing-Gutta  Percha 
Substitutes — Index. 

Leather  Trades. 

PRACTICAL  TREATISE  ON  THE  LEATHER  IN- 
DUSTRY. By  A.  M.  Villon.  Translated  by  Frank  T. 
Addyman,  B.Sc.  (Lond.),  F.I.C.,  F.C.S. ;  and  Corrected  by  an  Emi- 
nent Member  of  the  Trade.  500  pp.,  royal  8vo.  123  Illustrations. 
Price  21s. ;  India  and  Colonies,  22s. ;  Other  Countries,  23s.  6d. ;  strictly 
net. 

n.  o      ^  Contents. 

Preface— Translator's  Preface— List  of  Illustrations. 

Part  L,  Materials  used  in  Tanning— Skins :  Skin  and  its  Structure;  Skins  used  in 
lanning;  Various  Skins  and  their  Uses— Tannin  and  Tanning  Substances:  Tannin;  Barks 
(Oak);  Barks  other  than  Oak;  Tanning  Woods ;  Tannin-bearing  Le.ives ;  Excrescences- 
Tan-bearing  Fruits;  Tan-bearing  Roots  and  Bulbs;  Tanning  Juices;  Tanning  Substances 
used  in  Various  Countries;  Tannin  Extracts;   Estimation  of  Tannin  and  Tannin  Principles. 

Part  II„  Tanning— The  Installation  of  a  Tannery:  Tan  Furnaces;  Chimneys,  Boilers, 
etc.;  Steam  Engines— Grinding  and  Trituration  of  Tanning  Substances:  Cutting  up  Bark  • 
Unnding  Bark;  The  Gnadingof  Ta,n  Woods;  Powdering  Fruit,  Galls  and  Grains;  Notes  on 
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the  Grinding  of  Bark-Manufacture  of  Sole  Leather  :  Soaking;  Sweating  and  Unhairing  ; 
rVi  "V"'"'"*  "  f^„i„„-:no-  Handlins-  Tann  ng;  Tanning  Elephants'  Hides  Drying, 
I  Sg^'or'plnnfng-Ma^ufac"^^^^^^  *^Leather    loakin^;  Depi.ation;  New  Pro- 

cesses Ir^heDepilltion  of  Skins;  Tanning;  Cow  Hides;  Horse  Hides ;  Skins  ;M^ana- 

Ucture  of  Split  Hides-On  Various  Methods  of  Tanning :  Mechanical  Methods;  Physica 
mSs  Chemical  Methods;  Tanning  with  Extracts-Quantity  and  Quality  ;  Quanttity 
Net  Cost'  OuaH  y  of  Leather-Various  Manipulations  of  Tanned  Leather:  Second  Tanmng; 
GrLsrskins;  Bleaching  Leather;  Waterproofing  Leather;  Weighting  Tanned  Leather; 
Preservation  of  Leather— Tanning  Various  Skins.  ^,     .         o..      u    „  ci:^i^;„r,- 

Part  III,   Currying  -  Waxed  Calf:   Preparation;   Shaving;    Stretching  or  Slicking 
Oiling  the  Grain  roiling^he  Flesh  Side;  Whitening  and  Graining;  Waxing;  Finishing;  Dry 
FnTshing;  Finishing  in  Colour;  Cost -White  Caf:   Finishing  in  White-Cow  Hide  for 
rinibniiis,  i  r„w  HiHp-  White  Cow  Hide;  Coloured  Cow  Hide— Smooth  Cow 

i^^d'e-S^L^at^^r-ASc'ella^tou^  6oat;  Waxed  Goat  Skin;  Matt  Goat 

Skin— Russia  Leather:  Russia  Leather;  Artificial  Russia  Leather.   

Part  IV  Enamelled.  Hungary  and  Chamov  Leather,  Morocco.  Parchment,  Furs 
«„H  Artificial  Leather^  Leather:  Varnish  Manufacture;  Application  of  the 

InLel    EnameU^^^^^^  Leather:  Preliminary;  Wet  Work  or  Prepara 

Hon  Alumina  Dressing  or  Loft  Work ;  Tallowing ;  Hungary  Leather  from  Various  H  des 
-^avvtnrPreparato\7Sp°e  Dressing;  Dyeing  Tawed  Skins;  R^f-Chamoy  Leather 

-Morocco-  Preliminary  Operations,  Morocco  Tanning-  Mordants  used  Morocco  Manu- 
fac  ure  Natura  Colours  Iised  in  Morocco  Dyeing;  Artificial  Colours ;  Different  Methods 
of  Dyeing-  Dyeing  with  Natural  Colours;  Dyeing  with  Aniline  Colours;  Dyeing  with 
Metaufc  Salts-  Leather  Printing;  Finishing  Morocco ;  Shagreen ;  Bronzed  Leather-Gi  lding 
^nd  SiLring-  Giving;  Silvering;  Nickel  and  Cobalt-Parchment-Furs  and  Furriery: 
Prelim inarTKemar^^^^^^  Foreign  Furs  from  Hot  Countries;  Foreign  I^urs 

frrmToldLuXies;  Furs  from  Birds'  Skins;  Preparation  of  Furs;  Dressing;  Colouring; 
Preparation  of  B  rds'  Skins;  Preservation  of  Furs-Artificial  Leather :  Leather  made  from 
Scraps  Compressed  Leather;  American  Cloth ;  Papier  Mache;  Linoleum  ;  Artificial  Leaither 
Part  v.?  Leather  Testing  and  the  Theory  of  Tanning-Testing  and  Analysis  of  Lea  ther  : 
Physical  Testing  of  Tanned  Leather;  Chemical  Analysis-The  Theory  of  Tanning  and  the 
othS  Operat  onl  of  the  Leather  and  Skin  Industry:  Theory  of  Soaking;  Theory  of  Un- 
halTn.S  Theory  of  Swelling;  Theory  of  Handling;  Theory  of  Tanning;  Theory  olf  the 
Action  of  Tannin  on  the  Skin;  Theory  of  Hungary  Leather  Making;  Theory  of  Tawing, 
Theorv  of  Chamov  Leather  Making;  Theory  of  Mineral  Tanning.  ,  ■ 

Part  VI  S  Of  Leather-Machine  Belts:  Manufacture  of  Belting;  Leather  Chain 
Belts  Various  Belts  Use  of  Belts-Boot  and  Shoe-making:  Boots  and  Shoes;  Laces- 
Slery  Composition  of  a  Saddle;  Construction  of  a  Saddle-Harness :  The  Pack  Saddle; 
Harness-Military  Equipment-Glove  Making-Carriage  Building-Mechanical  Uses. 

Appendi^,  The  World's  Commerce  in  Leather-Europe;  America;  Asia;  Atfrica; 
Australasia — Index. 

THE  LEATHER  WORKER'S  MANUAL.  Being  a  Com- 
pendium of  Practical  Recipes  and  Working  Formulae  for  Curriers, 
Bootmakers,  Leather  Dressers,  Blacking  Manufacturers,  Saddlers, 
Fancy  Leather  Workers.  By  H.  C.  Standage.  165  pp.  Price  7s.  6d.  ; 
India  and  Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 

Contents. 

Blackings,  Polishes,  Glosses,  Dressings,  Renovators,  etc.,  for  Boot  and  Shoe  Leather- 
Harness  Blackings,  Dressings,  Greases,  Compositions,  Soaps,  and  Boot-top  Powders  and 
Sdf  efc.?etc-rLeather  Grinders'  Sundries-Currier's  Seasonings,  Blacking  Compounds, 
Dressings  Finishes,  Glosses,  etc.-Dyes  and  Stains  for  Leather-Miscellaneous  Infornnation 
—Chrome  Tannage — Index, 


Books  on  Pottery,  Bricks, 
Tiles,  Glass,  etc. 

THE  MANUAL  OP  PRACTICAL  POTTING.  Compiled 
by  Experts,  and  Edited  by  Chas.  F.  Binns.  Revised  Third  Edition 
and  Enlarged.  200  pp.  Price  17s.  6d. ;  India  and  Colonies,  I8s.  6d. ; 
O^her  Countries,  20s. ;  strictly  net, 
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Contents. 

Jntrcoduction,  The  Rise  and  Progress  of  the  Potter's  Art-Bodies.  China  and  Porcelain 
Bodies,  Parian  Bodies,  Semi-porcelain  and  Vitreous  Bodies,  Mortar  Bodies,  Earthenwares 
Granite  and  C.C.  Bodies,  Miscellaneous  Bodies,  Sagger  and  Crucible  Clays,  Coloured 
Bodies,  Jasper  Bodies,  Coloured  Bodies  for  Mosaic  Painting,  Encaustic  Tile  Bodies  Bodv 
btains,  Cooured  Dips— Glazes.  China  Glazes,  Ironstone  Glazes,  Earthenware  Glazes 
Glazes  n\ithout  Lead,  Miscellaneous  Glazes,  Coloured  Glazes,  Majolica  Colours-Qold  and 
Gold  Colours.  Gold,  Purple  of  Cassius,  Marone  and  Ruby,  Enamel  Coloured  Bases 
bname  Colour  Fluxes,  Enamel  Colours,  Mixed  Enamel  Colours,  Antique  and  Vellum' 
Enamel  Colours,  Underglaze  Colours,  Underglaze  Colour  Fluxes,  Mixed  Underglaze  Colours, 
Flow  Powders  Oils  and  Varnishes-Means  and  Methods.  Reclamation  of  Waste  Gold 
The  Us.e  of  Coba  t.  Notes  on  Enamel  Colours,  Liquid  or  Bright  Gold-Classification  and 
Analysns  Classification  o  Clay  Ware,  Lord  Playfair's  Analysis  of  Clays,  The  Markets  of 
the  World,  Time  and  Scale  ot  Firing,  Weights  of  Potter's  Material,  Decorated  Goods 
Count— Comparative  Loss  of  Weight  of  Clays-Ground  Felspar  Calculations-The  Conver- 
sion of  Slop  Body  Recipes  into  Dry  Weight-The  Cost  of  Prepared  Earthenware  Clay- 
jhorms  and  Tables.  Articles  of  Apprenticeship,  Manufacturer's  Guide  to  Stocktaking, 
Table  o.f  Relative  Values  of  Potter's  Materials,  Hourly  Wages  Table,  Workman's  Settling 
Table,  Connparative  Guide  for  Earthenware  and  China  Manufacturers  it-  the  use  of  Slop  Flint 
and  Slop  Stone,  Foreign  Terms  applied  to  Earthenware  and  China  Goods,  Table  for  the 
Conversion  of  Metrical  Weights  and  Measures  on  the  Continent  and  South  America— Index. 

CERAMIC  TECHNOLOGY :  Being  some  Aspects  of  Tech- 
nical Science  as  Applied  to  Pottery  Manufacture.  Edited  by  Charles 
F.  BiNNS.  100  pp.  Demy  8vo.  Price  12s.  6d. ;  India  and  Colonies, 
13s.  6d.  ;  Other  Countries,  15s.  ;  strictly  net. 

Contents. 

Preface— The  Chemistry  of  Pottery  —  Analysis  and  Synthesis  —  Clays  and  their  Com- 
ponents—The Biscuit  Oven  -  Pyrometry  -  Glazes  and  their  Composition  —  Colours  and 
Colour-making — Index. 


A  TREATISE  ON  THE  CERAMIC  INDUSTRIES.  A 

Complete  Manual  for  Pottery,  Tile  and  Brick  Works.  By  Emile 
BouRRY.  Translated  from  the  French  by  Wilton  P.  Rix,  Examiner 
m  Pottery  and  Porcelain  to  the  City  and  Guilds  of  London  Technical 
Institute,  Pottery  Instructor  to  the  Hanley  School  Board.  Royal 
8vo.  760  pp.  323  Illustrations.  Price  21s. ;  India  and  Colonies,  22s. ; 
Other  Countries,  23s.  6d. ;  strictly  net. 

Contents. 

Part  L,  General  Pottery  Methods.  Definition  and  History.  Definitions  and  Classifi- 
cation ot  Ceramic  Products— Historic  Summary  of  the  Ceramic  Art— Raw  Materials  of 
Bodies.  Clays  :  Pure  Clay  and  Natural  Clays— Various  Raw  Materials  :  Analogous  to  Clay— 
Agglomerative  and  Agglutinative— Opening— Fusible— Refractory— Trials  of  Raw  Materials 
—Plastic  Bodies.  Properties  and  Composition— Preparation  of  Raw  Materials:  Disaggrega- 
V,""^^"*"^  Bodies:  By  Plastic  Method— By  Dry  Method— By  Liquid 

Method— Formation.  Processes  of  Formation  :  Throwing— Expression— Moulding  by  Hand 
on  the  Jolley,  by  Compression,  by  Slip  Casting— Slapping— Slipping— Drying.  Drying  of 
Bodies—Processes  of  Drying:  By  Evaporation— By  Aeration— By  Heating— By  Ventilation 
~~  J  ^"sorption  —  Glazes.  Composition  and  Properties— Raw  Materials  —  Manufacture 
and  Application— Firing.  Properties  of  the  Bodies  and  Glazes  during  Firing— Description 
ot  the  Kilns— Working  of  the  Kilns  —  Decoration.  Colouring  Materials  —  Processes  of 
Decoration. 

Part  IL,  Special  Pottery  Methods.  Terra  Cottas.  Classification:  Plain  Ordinary, 
Hollow,  Ornamental,  Vitrified,  and  Light  Bricks— Ordinary  and  Black  Tiles— Paving  Tiles— 
Pipes— Architectural  Terra  Cottas— Vases,  Statues  and  Decorative  Objects— Common  Pottery 
—Pottery  for  Water  and  Filters— Tobacco  Pipes— Lustre  Ware— Properties  and  Tests  for 
Terra  Cottas  —  Fireclay  Goods.  Classification  :  Argillaceous,  Aluminous,  Carboniferous 
Silicious  and  Basic  Fireclay  Goods— Fireclay  Mortar  (Pug)— Tests  for  Fireclay  Goods— 
Faiences.  Varnished  Faiences— Enamelled  Faiences— Silicious  Faiences— Pipeclay  Faiences 
—Pebble  Work— Feldspathic  Faiences— Composition,  Processes  of  Manufacture  and  General 
Arrangements  of  Faience  Potteries— Stoneware.  Stoneware  Properly  So-called:  Paving 
Tiles— Pipes— Sanitary  Ware— Stoneware  for  Food  Purposes  and  Chemical  Productions- 
Architectural  Stoneware— Vases,  Statues  and  other  Decorative  Objects— Fine  Stoneware 
—Porcelain.  Hard  Porcelain  for  Table  Ware  and  Decoration,  for  the  Fire,  for  Electrical 
Conduits,  for  Mechanical  Purposes;  Architectural  Porcelain,  and  Dull  or  Biscuit  Porcelain- 
Soft  Phosphated  or  English  Porcelain— Soft  Vitreous  Porcelain,  French  and  New  Sevres- 
Argillaceous  Soft  or  Seger's  Porcelain— Dull  Soft  or  Parian  Porcelain— Dull  Feldspathic 
Soft  Porcelain — Index. 
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ARCHITECTURAL  POTTERY.  Bricks,  Tiles,  Pipes,  Bna- 
melled  Terra-cottas,  Ordinary  and  Incrusted  Quarries,  Stoneware 
Mosaics  Faiences  and  Architectural  Stoneware.  By  Leon  Lefb'VRE. 
With  Five  Plates.  950  Illustrations  in  the  Text,  and  numerous  estimates. 
500  pp  royal  8vo.  Translated  from  the  French  by  K.  H.  Bird,  M.A., 
and  W*.'  Moore  Binns.  Price  15s.;  India  and  Colonies,  16s.  ;  O'ther 
Countries,  17s.  6d. ;  strictly  net. 

Contents. 

Part  I.  Plain  Undecorated  Pottery. -Clays,  Bricks,  Tiles,  Pipes,  Chimney  Flues, 
Terra=cotta.  _        ^  .  „ 

Part  II.  Made=up  or  Decorated  Pottery. 


THE  ART  OF  RIVETING  GLASS,  CHINA  AND 
EARTHENWARE.  By  J.  Howarth.  Second  Edition. 
Paper  Cover.    Price  Is.  net;  by  post,  home  or  abroad.  Is.  Id. 


NOTES  ON  POTTERY  CLAYS.  Their  Distribution,  Pro- 
perties Uses  and  Analyses  of  Ball  Clays,  China  Clays  and  China 
Stone  By  Jas.  Fairie,  F.G.S.  132  pp.  Crown  8vo.  Price  3s.  6d. ; 
India  and  Colonies,  4s. ;  Other  Countries,  4s.  6d. ;  strictly  net. 


A  Reissue  of 

THE  HISTORY  OF  THE  STAFFORDSHIRE  POTTER- 
IES •  AND  THE  RISE  AND  PROGRESS  OF  THE 
MANUFACTURE  OF  POTTERY  AND  PORCELAIN. 

With  References  to  Genuine  Specimens,  and  Notices  of  Eminent  Pot- 
ters. By  Simeon  Shaw.  (Originally  Published  in  1829.)  265  pp. 
Demy  8vo.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other  Counttnes, 
8s.  6d.  ;  strictly  net. 

Contents. 

Introductory  Chapter  showing  the  position  of  the  Pottery  Trade  at  the  presenit  time 
(1899)_Preliminary  Remarks-The  Potteries,  comprising  lunstall,  Brownh.l^,  (Green- 
field and  New  Field,  Golden  Hill,  LatebrooU,  Green  Lane,  Burslem,  Longport  and  Dale  Hall, 
Hot  Lane  and  Cobridge,  Hanley  and  Shelton,  Etruria,  StoUe,  Penkhull,  Fenton,  Lane  Delph, 


commencement  in  1760-Introduction  o{  Fluid  Qlaze-Extension  of  the  Manufacture  of 
Cream  Colour— iVlr.  Wedgwood's  Queen's  Ware— Jasper,  and  Appointment  of  Potter  to  Her 
Majesty-Black  Printing-Introduction  of  Porcelain.  Mr.  VV.  L'ttler's  Porcelain— Mr. 
Cookworthv's  Discovery  of  Kaolin  and  Petuntse,  and  Patent— Sold  to  Mr.  Champion— re- 
sold to  the  New  Hall  Com.— Extension  of  Term— Blue  Printed  Pottery.  Mr.  Turner,  Mr. 
Soode  (n,  Mr.  Baddeley,  Mr.  Spode  (2),  Messrs.  Turner,  Mr.  Wood  Mr.  Wilson,  Mr.  Munton— 
Great  Change  in  Patterns  of  Blue  Printed— Introduction  of  Lustre  Pottery.  Improve- 
ments in  Pottery  and  Porcelain  subsequent  to  1800. 


A  Reissue  of 

THE  CHEMISTRY  OF  THE  SEVERAL  NATURAL 
AND  ARTIFICIAL  HETEROGENEOUS  COM- 
POUNDS USED  IN  MANUFACTURING  POR- 
CELAIN, GLASS  AND  POTTERY.  By  Simeon  Shaw. 
(Originally  published  in  1837.)  750  pp.  Royal  8vo.  Price  14s. ;  India 
and  Colonies,  15s. ;  Other  Countries,  16s.  6d. ;  strictly  net. 
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Contents. 

P\RT  I.,  ANALYSIS  AND  MATERIALS.— Introduction  :  Laboratory  and  Apparatus 
Elements— Temperature— Acids  and  Alkalies— The  Earths-  Metals. 

PART  II.,  SYNTHESIS  AND  COMPOUN DS.— Science  of  Mixing— Bodies  :  Porcelain 

—Hard,  Porcelain  Fritted  Bodies,  Porcelain— Raw  Bodies,  Porcelain— Soft,  Fritted  Bodies, 

Raw  Bodies,  Stone  Bodies,  Ironstone,  Dry  Bodies,  Chemical  Utensils,  Fritted  Jasper,  Fritted 
Pearl,  Fritted  Drab,  Raw  Chemical  Utensils,  Raw  Stone,  Raw  Jasper,  Raw  Pearl,  Raw  Mortar, 
Raw  Drab,  Raw  Brown,  Raw  Fawn,  Kaw  Cane,  Raw  Red  Porous,  Raw  Egyptian,  Earthenware, 
Queen's  Ware,  Cream  Colour,  Blue  and  Fancy  Printed,  Dipped  and  Mocha,  Chalky,  Rings, 
Stilts,  etc.— Glazes:  Porcelain— Hard  Fritted  Porcelain— Soft  Fritted  Porcelain  —  Soft 
Raw,  Cream  Colour  Porcelain,  Blue  Printed  Porcelain,  Fritted  Glazes,  Analysis  of  Fntt, 
Analysis  of  Glaze,  Coloured  Glazes,  Dips,  Smears  and  Washes;  Glasses:  Flint  Glass, 
Coloured  Glasses,  Artificial  Garnet,  Artificial  Emerald,  Artificial  Amethyst,  Artificial  Sap- 
phire, Artificial  Opal,  Plate  Glass,  Crown  Glass,  Broad  Glass,  Bottle  Glass,  Phosphoric  Glass, 
British  Steel  Glass,  Glass-Staining  and  Painting,  Engraving  on  Glass,  Dr.  Faraday's  Experi- 
ments—Colours:  Colour  Making,  Fluxes  or  Solvents,  Components  of  the  Colours;  Reds, 
etc.,  from  Gold,  Carmine  or  Rose  Colour,  Purple,  Reds,  etc.,  from  Iron,  Blues,  Yellows, 
Greens,  Blacks.  White,  Silver  for  Burnishini;,  Gold  for  Burnishing,  Printer's  Oil,  Lustres. 

TABLES  OF  THE  CHARACTERISTICS  OF  CHEMICAL  SUBSTANCES. 


Glassware,  Glass  Staining  and 
Painting. 

RECIPES  FOR  FLINT  GLASS  MAKING.  By  a  British 
Glass  Master  and  Mixer.  Sixty  Recipes.  Being  Leaves  from  tiie 
Mixing  Book  of  several  experts  in  the  Flint  Glass  Trade,  containing 
up-to-date  recipes  and  valuable  information  as  to  Crystal,  Demi-crystal 
and  Coloured  Glass  in  its  many  varieties.  It  contains  the  recipes  for 
cheap  metal  suited  to  pressing,  blowing,  etc.,  as  well  as  the  most  costly 
crystal  and  ruby.  Crown  8vo.  Price  for  United  Kingdom,  10s.  6d. ; 
Abroad,  15s.;  United  States,  $4;  strictly  net. 

Contents. 

Ruby— Ruby  from  Copper— Flint  for  using  with  the  Ruby  for  Coating— A  German  Metal- 
Cornelian,  or  Alabaster— Sapphire  Blue— Crysophis— Opal— Turquoise  Blue— Gold  Colour- 
Dark  Green— Green  (common)— Green  for  Malachite— Blue  for  Malachite— Black  for  INlela- 
chite— Black— Common  Canary  Batch— Canary— White  Opaque  Glass— Sealing-wax  Red— 
Flint— Flint  Glass  (Crystal  and  Demi)— Achromatic  Glass— Paste  Glass— White  Enamel- 
Firestone— Dead  White  (for  moons)— White  Agate— Canary— Canary  Enamel— Index. 

A  TREATISE  ON  THE  ART  OF  GLASS  PAINTING. 

Prefaced  with  a  Review  of  Ancient  Glass.  By  Ernest  R.  Suffling. 
With  One  Coloured  Plate  and  Thirty-tevcn  lllustratie :ns.  Demy  8vo. 
140  pp.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other  Countries, 
8s.  6d.  net. 

Contents. 

A  Short  History  of  Stained  Glass— Designing  Scale  Drawings— Cartoons  and  the  Cut  Line 
—Various  Kinds  of  Glass  Cutting  for  Windows— The  Colours  and  Brushes  used  in  Glass 
Painting— Painting  on  Glass,  Dispersed  Patterns— Diapered  Patterns— Aciding— Firing— 
Fret  Lead  Glazing — Index. 

PAINTING  ON  GLASS  AND  PORCELAIN  AND 
ENAMEL  PAINTING.  A  Complete  Introduction  to  the 
Preparation  of  all  the  Colours  and  Fluxes  used  for  Painting  on  Porce- 
lain, Enamel,  Faience  and  Stoneware,  the  Coloured  Pastes  and  Col- 
oured Glasses,  together  with  a  Minute  Description  of  the  Firing  of 
Colours  and  Enamels.  By  Felix  Hermann,  Technical  Chemist.  With 
Eighteen  Illustrations.  300  pp.  Translated  from  the  German  second 
and  enlarged  Edition.  Price  10s.  6d.  ;  India  and  Colonies,  lis.;  Other 
C  untrics,  I'is. ;  strictly  net. 
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History  of  Glass  Painting— The  Articles  to  be  Painted  :  Glass,  Porcelain,  Ename;!,  Stone- 
ware, Faience— Pigments :  Metallic  Pigments:  Antimony  Oxide,  Naples  Yellow,  Barium 
Chromate,  Lead  Chromate,  Silver  Chloride,  Chromic  Oxide— Fluxes :  Fluxes,  Felspar, 
Quartz,  Purifying  Quartz,  Sedimentation,  Quenching,  Borax,  Boracic  Acid,  Potassiium  and 
Sodium  Carbonates,  Rocaille  Flux  —  Preparation  of  the  Colours  for  Glass  Paintimg  —  The 
Colour  Pastes— The  Coloured  Glasses— Composition  of  the  Porcelain  Colours— The  Enamel 
Colours:  Enamels  for  Artistic  Work— Metallic  Ornamentation:  Porcelain  Gildinig,  Glass 
Gilding— Firing  the  Colours:  Remarks  on  Firing:  Firing  Colours  on  Glass,  Firing  Colours  on 
Porcelain;  The  Muffle — Accidents  occasionally  Supervening  during  the  Process  of  Firing- 
Remarks  on  the  Different  Methods  of  Painting  on  Glass,  Porcelain,  etc.— Appendix :  'Cleaning 
Old  Glass  Paintings. 

Paper  Staining. 

THE  DYEING  OF  PAPER  PULP.  A  Practical  Treat  ise  for 
the  use  of  Papermakers,  Paperstainers,  Students  and  others.  By 
Julius  Erfurt,  Manager  of  a  Paper  Mill.  Translated  into  English 
and  Edited  with  Additions  by  Julius  Hubner,  F.C.S.,  Lecturer  on 
Papermaking  at  the  Manchester  Municipal  Technical  School.  With 
Illustrations  and  157  patterns  of  paper  dyed  in  the  pulp.  Royal 
8vo,  180  pp.  Price  15s.  ;  India  and  Colonies,  16s.  ;  Other  Couintries, 
20s.  ;  strictly  net.     Limited  edition. 

Contents. 

Behaviour  of  the  Paper  Fibres  during  the  Process  of  Dyeing,  Theory  of  the 
Mordant— Colour  Fixing  Mediums  (Mordants)— Influence  of  the  Quality  of  thie  Water 
Used— Inorganic  Colours— Organic  Colours— Practical  Application  of  the  Coal  Tar 
Colours  according  to  their  Properties  and  their  Behaviour  towards  the  Oifferent 
Paper  Fibres— Dyed  Patterns  on  Various  Pulp  Mixtures— Dyeing  to  Shade— Index. 

Enamelling  on  Metal. 

ENAMELS  AND  ENAMELLING.  For  Enamel  Makers, 
Workers  in  Gold  and  Silver,  and  Manufacturers  of  Objects  of  Art. 
By  Paul  Randau.  Translated  from  the  German.  With  Sixteem  Illus- 
trations. Demy  8vo.  180  pp.  Price  10s.  6d. ;  India  and  Colonies, 
lis. ;  Other  Countries,  12s. ;  strictly  net. 

Contents. 

Composition  and  Properties  of  Glass— Raw  Materials  for  the  Manufacture  of  Emamels— 

Substances  Added  to  Produce  Opacity— Fluxes— Piginents— Decolorising  Agents  Testing 

the  Raw  Materials  with  the  Blow-pipe  Flame— Subsidiary  Materials  —  Prepa;ring  the 
Materials  for  Enamel  Making— Mixing  the  Materials— The  Preparation  of  Technical  Enamels, 
The  Enamel  Mass— Appliances  for  Smelting  the  Enamel  Mass— Smelting  the  Charge- 
Composition  of  Enamel  Masses— Composition  of  Masses  for  Ground  Enamels— Connposition 
of  Cover  Enamels— Preparing  the  Articles  for  Enamelling— Applying  the  Ename^l- Firing 
the  Ground  Enamel— Applying  and  Firing  the  Cover  Enamel  or  Glaze— Repairing  Defects 
in  Enamelled  Ware— Enamelling  Articles  of  Sheet  Metal— Decorating  Enamelled  Ware- 
Specialities  in  Enamelling— Dial-plate  Enamelling— Enamels  for  Artistic  Purposes,  Recipes 
for  Enamels  of  Various  Colours — Index. 

THE  ART  OF  ENAMELLING  ON  METAL.     By  W. 

Norman  Brown.  Twenty-eight  Illustrations.  Crown  8vo.  60  pp. 
Price  2s.  6d. ;  Abroad,  3s. ;  strictly  net. 


Silk  Manufacture. 

SILK   THROWING  AND   WASTE   SILK  SPINNING. 

By  HOLLiNS  Rayner.     Demy  8vo.     170  pp.     117  lUus.     Price  5s.; 
Colonies,  5s.  6d. ;  Other  Countries,  6s.  ;  strictly  net. 
^.„  Contents. 

The  Silkworm— Cocoon  Reeling  and  Qualities  of  Silk— Silk  Throwing— Silk  Was^tes— The 
Preparation  of  Silk  Waste  for  Degumming— Silk  Waste  Degumming,  Schapping  and  Dis- 
charging—The Opening  and  Dressing  of  Wastes— Silk  Waste  "Drawing"  or  "Pneparing" 
Machinery— Long  Spinning— Short  Spinning— Spinning  and  Finishing  Processes -U  tilisation 
of  Waste  Products— Noil  Spinning— Exhaust  Noil  Spinning. 


19 


Books  on  Textile  and  Dyeing 
Subjects. 

THE  CHEMICAL  TECHNOLOGY  OF  TEXTILE 
FIBRES:  Their  Origin,  Structure,  Preparation,  Washing, 
Bleaching,  Dyeing,  Printing  and  Dressing.  By  Dr.  Georg  von 
Georgievics.  Translated  from  the  German  by  Charles  Salter. 
320  pp.  Forty-seven  Illustrations.  Royal  8vo.  Price  10s.  6d. ;  India 
and  Colonies,  lis.;  Other  Countries,  12s.  net. 

Contents. 

The  Textile  Fibres— Washing,  Bleaching,  Carbonising— Mordants  and  Mor- 
danting—Dyeing—Printing—Dressing and  Finishing. 

POWER-LOOM  WEAVING  AND  YARN  NUMBERING, 

According  to  Various  Systems,  with  Conversion  Tables.  Translated 
from  the  German  of  Anthon  Gruner.     With  Twenty-Six  Diagrrams 
in  Colours.     150  pp.    Crown  8vo.    Price  7s.  6d.  ;  India  and  Colonies, 
8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 
Contents. 

Power=Loom  Weaving  in  General.  Various  Systems  of  Looms — Mounting  and 
Starting  the  Power=Looin.  English  Looms — Tappet  or  Treadle  Looms — Dobbies — 
General  Remarks  on  the  Numbering,  Reeling  and  Packing  of  Vani—Appendix— Useful 

Hints.    Calculating  Warps — Weft  Calculations — Calculations  of  Cost  Price  in  Hanks. 

TEXTILE  RAW  MATERIALS  AND  THEIR  CON- 
VERSION INTO  YARNS.  (The  Study  of  the  Raw 
Materials  and  the  Technology  of  the  Spinning  Process.)  By  Julius 
Zipser.  Translated  from  German  by  Charles  Salter.  302  Illus- 
trations. 500  pp.  Demy  8vo.  Price  10s.  6d. ;  India  and  Colonies, 
lis.;  Other  Countries,  12s.;  strictly  net. 

Contents. 

PART  1.— The  Raw  Materials  Used  in  the  Textile  industry. 

JWiNERAL  Raw  Materials.    Vegetable  Raw  Materials.    Animal  Raw  Materials, 
PART  II.— The  Technology  of  Spinning  or  the  Conversion  of  Textile  Raw 
Materials  into  Yarn. 

Spinning  Vegetable  Raw  Materials.  Cotton  Spinning — Installation  of  a  Cotton 
Mill — Spinning  Waste  Cotton  and  Waste  Cotton  Yarns — Flax  Spinning— Fine  Spinning — Tow 
Spinning — Hemp  Spinning — Spinning  Hemp  Tow  String — Jute  Spinning — Spinning  Jute  Line 
Yarn — Utilising  Jute  Waste. 

PART  111.— Spinning  Animal  Raw  Materials. 

Spinning  Carded  Woollen  Yarn — Finishing  Yarn — Worsted  Spinning — Finishing  Worsted 
Yarn — Artificial  Wool  or  Shoddy  Spinning — Shoddy  and  Mungo  Manufacture — Spinning 
Shoddy  and  other  Wool  Substitutes— Spinning  Waste  Silk— Chappe  Silk— Fine  Spinning- 
Index. 

TH^l  GRAMMAR  OP  TEXTILE  DESIGNING.     By  H. 

Nisbet.    With  many  Illustrations.  \In  the  press. 

Contents. 

Introduction — The  Plain  or  Calico  Weave  and  its  Modifications— Twill  and  Kindred 
Weaves— Diamond  and  Kindred  Weaves— Bedford  Cords— Backed  Fabrics— Fustians — Terry 
Pile  Fabrics — Gauze  and  Leno  Fabrics — Tissue,  Lappet  and  Swivel  Figuring — OnduM  and 
Lapped  Effects. 


HOME  LACE-MAKING.     A  Handbook  for  Teachers  and 
Pupils.   By  M.  E.  W.  Milroy,   Illustrated  with  Diagrams.  [In  the  press. 
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THE  CHEMISTRY  OF  HAT  MANUFACTURING.  Lec 

tures  delivered  before  the  Hat  Manufacturers'  Association.  Revised 
and  Edited  by  Albert  Shonk.    With  16  Illustrations.       [In  tlt.e  press. 
Contents. 

Textile  Fibres— Wool,  Hair,  etc.- Wsiter,  Chemistry  of,  and  Impurities  in— Tests  of  Purity 
—Acids  and  Alkalies— Boric  Acid,  Borax,  Soup— Shellac,  Wood  Spirit— Stiffening  and  Proofing 
—Mordants:  their  Nature  and  Use— Dyestuffs  and  Colours— Dyeing  of  Wool  an.d  Fur- 
Optical  Properties  of  Colours. 

THE  TECHNICAL  TESTING  OF  YARNS  AND  TEX- 
TILE FABRICS.  With  Reference  to  Official  Speccifica- 
tions.  Translated  from  the  German  of  Dr.  J.  Herzfeld.  Second 
Edition.  Sixty-nine  Illustrations.  200  pp.  Demy  8vo.  Price  10)s.  6d. ; 
India  and  Colonies,  lis. ;  Other  Countries,  12s. ;  strictly  net. 
Contents. 

Yarn  Testing.  Determining:  the  Yarn  Number— Testing-  the  Length  of  Yarns- 
Examination  of  the  External  Appearance  of  Yarn— Determining  the  Twist  (of  Yarn 
and  Twist  —  Determination  of  Tensile  Strength  and  Elasticity  —  Estimatiing  the 
Percentage  of  Fat  in  Yarn- Determination  cf  Moisture  (Conditioning)— Appendiix. 

DECORATIVE    AND    FANCY    TEXTILE  FABRICS. 

By  R.  T.  Lord.  Manufacturers  and  Designers  of  Carpets,  Damask, 
Dress  and  all  Textile  Fabrics.  200  pp.  Demy  8vo.  132  Designs  and 
Illustrations.  Price  7s.  6d. ;  India  and  Colonies,  Ss. ;  Other  Cou  ntries, 
8s.  6d. ;  strictly  net. 

Contents. 

A  Few  Hints  on  Designing  Ornamental  Textile  Fabrics— A  Few  Hints  on  Designimg  Orna- 
mental Textile  Fabrics  (continued)— A  Few  Hints  on  Designing  Ornamental  Textile  Fabrics 
(continued)— A  Few  Hints  on  Designing  Ornamental  Textile  Fabrics  (continued)— Hints  for 
Ruled-paper  Draughtsmen— The  Jacquard  Machine— Brussels  and  Wilton  Carpets— Tapestry 
Carpets— Ingrain  Carpets— Axminster  Carpets— Damaslt  and  Tapestry  Fabrics— Scaxf  Silks 
and  Ribbons— Silk  Handkerchiefs— Dress  Fabrics— Mantle  Cloths— Figured  Plush  -Beid  Quilts 
— Calico  Printing. 

THEORY  AND  PRACTICE  OF  DAMASK  WEAVING. 

By  H.  KiNZER  and  K.  Walter.  Royal  Svo.  Eighteen  Folding  Plates. 
Six  Illustrations.  Translated  from  the  German.  110  pp.  Price  8  s.  6d. ; 
Colonies,  9s. ;  Other  Countries,  9s.  6d. ;  strictly  net. 

Contents. 

The  Various  Sorts  of  Damask  Fabrics— Drill  (Ticking,  Handloom-made)— Whole 
Damask  for  Tablecloths— Damask  with  Ground-  and  Connecting-warp  Threads— Fiurniture 
Damask— Lampas  or  Hangings— Church  Damasks— The  Manufacture  of  Whole  Damask 
—Damask  Arrangement  wiih  and  without  Cross-Shedding— The  Altered  Cone-arrangiement— 
The  Principle  of  the  Corner  Lifting  Cord— The  Roller  Principle— The  Combination  of  the 
Jacquard  with  the  so-called  Damask  Machine— The  Special  Damask  Machine— The  C  ombina- 
tion  of  Two  Tyings. 

FAULTS  IN  THE  MANUFACTURE  OF  WOOLLEN 
GOODS  AND  THEIR  PREVENTION.  By  Nicolas 
Reiser.  Translated  from  the  Second  German  Edition.  Crown  Svo. 
Sixty-three  Illustrations.  170  pp  Price  5s. ;  Colonies,  5s.  fcd. ;  Other 
Countries,  6s.  ;  strictly  net. 

Contents. 

Improperly  Chosen  Raw  Material  or  Improper  Mixtures — Wrong  Treatment  of  the 
Material  in  Washing,  Carbonisation,  Drying,  Dyeing  and  Spinning— Improper  Spacinjg  of  the 
Goods  in  the  Loom— Wrong  Placing  of  Colours— Wrong  Weight  or  Width  of  the  Goods 
—  Breaking  of  Warp  and  Wett  Threads— Presence  of  Doubles,  Singles,  Thick.  Loose, 
and  too  Hard  Twisted  Threads  as  well  as  Tangles,  Thick  Knots  and  the  Like— Errors  in 
Cross-weaving— Inequalities,  i.e..  Bands  and  Stripes— Dirty  Borders— Defecti\e  Selvcedges— 
Holes  and  Buttons— Rubbed  Places— Creases— Spots— Loose  and  Bad  Colours— Badly  Dyed 
Selvedges— Hard  Goods— Brittle  Goods- Uneven  Goods— Removal  gf  Bsnds,  Stripes 
Creases  itiifj  Spotg, 
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SPINNING  AND  WEAVING  CALCULATIONS,  especially 
relating  to  Woollens.  From  the  German  of  N.  Reiser.  Thirty-four 
Illustrations.  Tables.  160  pp.  Demy  8vo.  1904.  Price  10s.  6d.; 
India  and  Colonies,  lis. ;  Other  Countries,  12s. ;  strictly  net. 

Calculating  the  Raw  Material-Proportion  "^Different  Grades  of  Wool  to  Furnish  a 
Mixture  at  a  Given  Price-Quantity  to  Produce  a  Given  Length-Yarn  Calculat.ons-Yarn 
Nurnber-Working  Calculations-Calculating  the  Reed  Count-Cost  of  Weaving,  etc. 

WATERPROOFING  OF  FABRICS.  By  Dr.  S.  Mierzinski. 
Crown  8vo.  104  pp.  29  lUus.  Price  5s. ;  Colonies,  5s.  6d.  ;  Other 
Countries,  6s. ;  strictly  net. 

Contents.  ^ 

Introduction -Preliminary  Treatment  of  the  Fabric- Waterproofing  with  Acetate  of 
Alum  na-Impregnation  of  the  Fabric-Drying-Waterproofing  with  Paraffin-Waterproofing 
witfT  Ammonium  Cuprate- Waterproofing  with  Metallic  Oxides -  Coloured  Waterproof 
Fabrics-Waterproofing  with  Gelatine,  Tannin,  Caseinate  of  Lime  and  other  Bodies-Manu- 
facture of  Tarpaulin- British  Waterproofing  Patents— Index. 

HOW  TO  MAKE  A  WOOLLEN  MILL  PAY.  By  John 
Mackie.  Crown  8vo.  76  pp.  1904.  Price  3s.  6d. ;  Colonies,  4s. ; 
Other  Countries,  4s.  6d. ;  net. 

Blends,  Piles,  or  Mixtures  of  Clean  Scoured  V?o^is--Dyed  Wool  Book-The  Order  Book 
—Pattern  Duplicate  Books-Management  and  Oversight-Constant  Inspection  of  Mill  De- 
partments-Importance of  Delivering  Goods  to  Time,  Shade,  Strength,  etc.-PIums. 
{For  "Textile  Soaps"  sec  p.  7.) 

Dyeing,    Colour  Printing, 
Matching  and  Dye-stufFs. 

THE  COLOUR  PRINTING  OF  CARPET  YARNS.  Manual 
for  Colour  Chemists  and  Textile  Printers.  By  David  Paterson, 
F.C.S.  Seventeen  Illustrations.  136  pp.  Demy  Bvo.  Price  7s.  6d. ; 
India  and  Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 

Contents.         ^  ■  ,    „,  ^  t 

structure  and  Constitution  of  Wool  Fibre-Yarn  Scouring-Scour.ng  Materials- Water  for 
Scouring-Bleaching  Carpet  Yarns-Colour  Making  for  Yarn  Printing-Colour  Print  ng 
Pas  es-Colour  Recipes  for  Yarn  Printing- Science  of  Colour  M.xmg-Matching  of  Colours 
-"Hank"  Printing-Printing  Tapestry  Carpet  Yarns-Yarn  Printing- Steaming  Printed 
Yarns- Washing  of  Steamed  Yarns-Aniline  Colours  Suitable  for  Yarn  I'rmt.ng-Glossary  of 
Dyes  and  Dye-wares  used  in  Wood  Yarn  Printing— Appendix. 

THE  SCIENCE  OF  COLOUR  MIXING.  A  Manual  in- 
tended for  the  use  of  Dyers,  Calico  Printers  and  Colour  Chemists.  By 
David  Paterson,  F.C.S.  Forty-one  Illustrations,  Fiue  Coloured  Plates, 
and  Four  Plates  showingr  Eleven  Dyed  Specimens  of  Fabrics.  132 

pp.  Demy  8vo.  Price  7s.  6d. ;  India  and  Colonies,  8s.;  Other 
Countries,  8s.  6d.  ;  strictly  net. 

Contents. 

Colour  a  Sensation;  Colours  of  Illuminated  Bodies;  Colours  of  Opaque  and  Transparent 
Bodies;  Surface  Colour-Analysis  of  Light;  Spectrum ;  Homogeneous  Colours ;  Ready 
Method  Of  Obtaining  a  Spectrum-Examination  of  Spectrum ;  The  Spectros^^^^^  and 

Its  Construction  ;  Colourists'  Use  of  the  Spectroscope-Colour  by  Absorption  ^  So'utions  and 
Dyed  Fabncs;  bichroic  Coloured  Fabrics  in  Gaslight-Colour  Pn manes  of  the  Scien  st 
versus  the  Dver  and  Artist;  Colour  Mixing  by  Rotation  and  Lye  Dyeing  Hue,  Purity, 
Stness.  T^nts^Shades,  Scales,  Tones,  Sad  and  Sombre  Colours- Colour  Mixing ;  Pure 
anTlmpure  Greens,  Orange  and  Violets;  Large  Variety  of  Shades  from  Colours;  Con- 
sideraTiM  of  the  Practical  Primaries :  Red,  Yellow  and  Blue-Secondary  Colours ;  Nomen- 
of  V  olet  and  Purple  Group;  Tints  and  Shades  of  Violet;  Changes  in  Artificial  L^ght 
-Sary  Shades;  Broken  Hues;  Absorption  Spectra  of  Tertiary  Shades-Appendix •  Four 
Plates  with  Dyed  Specimens  Illustrating  Text— Index. 
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DYERS'  MATERIALS :  An  Introduction  to  the  Examination, 
Evaluation  and  Application  of  the  most  important  Substances  used  in 
Dyeing,  Printing,  Bleaching  and  Finishing.  By  Paul  Heerman,  Ph.D. 
Translated  from  the  German  by.  A  C.  Wright,  M.A.  (Oxon.),  B.Sc. 
(Lond.).  Twenty-four  Illustrations.  Crown  8 vo.  150  pp.  Price  5s.  ; 
India  and  Colonies,  5s.  6d.  ;  Other  Countries,  6s. ;  strictly  net. 

COLOUR  MATCHING  ON  TEXTILES.  A  Manual  in- 
tended for  the  use  of  Students  of  Colour  Chemistry,  Dyeing  and 
Textile  Printing.  By  David  Paterson,  F.C.S.  Coloured  Frontis- 
piece. Twenty-nine  Illustrations  and  Fourteen  Specimens  Of  Dyed 
Fabrics.  Demy  8vo.  132  pp.  Price  7s.  6d. ;  India  and  Colonies,  8s. ; 
Other  Countries,  8s.  6d. ;  strictly  net. 

Contents. 

Colour  Vision  and  Structure  of  the  Eye— Perception  of  Colour— Primary  and  Comple- 
mentary Colour  Sensations— Daylight  for  Colour  Matching— Selection  of  a  Good  Pure  Light 
—Diffused  Daylight,  Direct  Sunlight,  Blue  Skylight,  Variability  of  Daylight,  etc.,  etc.— 
Matching  of  Hues— Purity  and  Luminosity  of  Colours— Matching  Bright  Hues— Aid  of  Tinted 
'^'^'^""'^^  Arising  from  Contrast— Examination  of  Colours  by  Reflected 
and  Transmitted  Lights— Effect  of  Lustre  and  Transparency  of  Fibres  in  Colour  Matching 
—Matching  of  Colours  on  Velvet  Pile— Optical  Properties  of  Dye  stuffs  Dichroism,  Fluor- 
escence—Use of  Tinted  Mediums— Orange  Film— Defects  of  the  Eye— Yellowing  of  the  Lens 
—Colour  Blindness,  etc.— Matching  of  Dyed  Silk  Trimmings  and  Linings  and  Bindings— Its 
Difficulties— Behaviour  of  Shades  in  Artificial  Light— Colour  Matching  of  Old  Fabrics,  etc.— 
Examination  of  Dyed  Colours  under  the  Artificial  Lights— Electric  Arc,  Magnesium  and  Dufton, 
Gardner  Lights,  Welsbach,  Acetylene,  etc.— Testing  Qualities  of  an  Illuminant— Influence 
ot  the  Absorption  Spectrum  m  Changes  of  Hue  under  the  Artificial  Lights— Study  of  the 
Causes  of  Abnormal  Modifications  of  Hue,  etc. 

COLOUR:  A  HANDBOOK  OP  THE  THEORY  OF 
COLOUR.  By  George  H.  Hurst,  F.C.S.  With  Teni 
Coloured  Plates  and  Seventy-two  Illustrations.  160  pp.  Demy  8vo. 
Price  7s.  6d. ;  India  and  Colonies,  Ss. ;  Other  Countries,  8s.  6d. ; 
strictly  net. 

Contents. 

Colour  and  Its  Production— Cause  of  Colour  in  Coloured  Bodies— Colour  Pheno= 
mena  and  Theories— The  Physiology  of  Light— Contrast— Colour  in  Decoration  andi 
Design— Measurement  of  Colour. 

Reissue  of 

THE  ART  OF  DYEING  WOOL,  SILK  AND  COTTON. 

Translated  from  the  French  of  M.  Hellot,  M.  Macquer  and  M.  le 
PiLEUR  D'Apligny.  First  Published  in  English  in  1789.  Six  Plates. 
Demy  8vo.  446  pp.  Price  5s. ;  India  and  Colonies,  5s.  6d.  ;  Other 
Countries,  6s. ;  strictly  net. 

Contents. 

D  ^•'tII'^  ^J?  Dyeing  Wool  and  Woollen  Cloth,  Stuffs,  Yarn,  Worsted,  etc. 
^■uL  I"  7*'**u'^  •        Art  of  Dyeing  Cotton  and  Linen 

1  hread,  together  with  the  Method  of  Stamping  Silks,  Cottons,  etc. 

THE  CHEMISTRY  OF  DYE-STUFFS.  By  Dr.  Georg  Von 
Georgievics.  Translated  from  the  Second  German  Edition.  412  pp 
Demy  8vo.  Price  10s.  6d. ;  India  and  Colonies,  lis. ;  Other  Countries 
12s. ;  strictly  net. 

Contents. 

Introduction— Coal  Tar— Intermediate  Products  in  the  Manufacture  of  Dye-stufFs— The 
Artificia  Dye-stuffs  (Coal-tar  Dyes)-Nitroso  Dye-stuffs-Nitro  Dye  stuffs-Azo  Dye-stuffs- 
Substantive  Cotton  Dye-stuffs  — Azoxystilbene  Dye  stuffs- Hydrazones  — Ketoneimides — 
Tripheny  methane  Dye- stuffs-Rosolic  Acid  Dye-stuffs-Xanthene  Dye-stuffs-Xanthone  Dye- 
stuifs-Fiavones-Oxyketone  Dye-stuffs-Quinoline  and  Acridine  Dye-stuffs -Quinonimide 
or  Diphenylamine  Dye-stuffs-The  Azine  Group:  Eurhodines,  Safranines  and  Indulines- 
Eurhodines—Safranines  —  Quinoxalines— Indigo  — Dye-stuffs  of  Unknown  Constitution  — 
win  1  I?""  S"Iphme  Dye  stuffs-Development  of  the  Artificial  Dye-stuff  Industry— The 
Natural  Dye-stuffs— Mmeral  Colours— Index.  -  7 
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THE  DYEING  OP  COTTON  FABRICS:  A  Practical 
Handbook  for  the  Dyer  and  Student.  By  Franklin  Beech,  Practical 
Colourist  and  Chemist.  272  pp.  Forty-four  Illustrations  of  Bleaching 
and  Dyeing  Machinery.  Demy  8vo.  Price  7s.  6d.  ;  India  and  Colonies, 
8s.  ;  Other  Countries,  8s.  6d.  ;  strictly  net. 

Contents. 

Structure  and  Chemistry  ot  the  Cotton  Fibre— Scouring  and  Bleaching  of  Cotton— Dyeing 
Machinery  and  Dyeing  Manipulations— Principles  and  Practice  of  Cotton  Dyeing— Direct 
Dyeing;  Direct  Dyeing  followed  by  Fixation  with  Metallic  Salts;  Direct  Dyeing  followed  by 
Fixation  with  Developers;  Direct  Dyeing  followed  by  Fixation  with  Couplers;  Dyeing  on 
Tannic  Mordant;  Dyeing  on  Metallic  Mordant;  Production  of  Colour  Direct  upon  Cotton 
Fibres  ;  Dyeing  Cotton  by  Impregnation  with  Dye-stuff  Solution— Dyeing  Union  (Mixed  Cotton 
and  Wool)  Fabrics— Dyeing  Half  Silk  (Cotton-Silk,  Satin)  Fabrics— Operations  following 
Dyeing— Washing,  Soaping,  Drying— Testing  of  the  Colour  of  Dyed  Fabrics— Experimental 
Dyeing  and  Comparative  Dve  Testing— Index.  t  '  ,,  ,  •  j  c 

The  book  contains  numerous  recipes  for  the  production  on  Cotton  Fabrics  of  all  kinds  ot  a 
great  range  of  colours. 


THE  DYEING  OF  WOOLLEN  FABRICS.  By  Franklin 
Beech,  Practical  Colourist  and  Chemist.  Thirty-three  Illustrations. 
Demy  8vo.  228  pp.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other 
Countries,  8s.  6d.  net. 

Contents. 

The  Wool  Fibre— Structure,  Composition  and  Properties— Processes  Preparatory  to  Dyeing 
—Scouring  and  Bleaching  of  Wool— Dyeing  Machinery  and  Dyeing  Manipulations— Loose 
Wool  Dyeing,  Yarn  Dyeing  and  Piece  Dyeing  Machinery— The  Principles  and  Practice  of 
Wool  Dyeing— Properties  ot  Wool  Dyeing— Methods  of  Wool  Dyeing— Groups  of  Dyes- 
Dyeing  with  the  Direct  Dyes— Dyeing  with  Basic  Dyes— Dyeing  with  Acid  Dyes— Dyeing 
with  Mordant  Dyes— Level  Dyeing— Blacks  on  Wool— Reds  on  Wool— Mordanting  of  \yool— 
Orange  Shades  on  Wool— Yellow  Shades  on  Wool— Green  Shades  on  Wool— Blue  Shades  on 
Wool— Violet  Shades  on  Wool— Brown  Shades  on  Wool— Mode  Colours  on  Wool— Dyeing 
Union  (Mixed  Cotton  Wool)  Fabrics— Dyeing  of  Gloria— Operations  following  Dyeing-- 
Washing,  Soaping,  Drying— Experimental  Dyeing  and  Comparative  Dye  Testing— Testing  ot 
the  Colour  of  Dyed  Fabrics — Index. 


Bleaching  and  Washing. 

A  PRACTICAL  TREATISE  ON  THE  BLEACHING  OF 
LINEN  AND  COTTON  YARN  AND  FABRICS.  By 

L.  Tailfer,  Chemical  and  Mechanical  Engineer.  Translated  from  the 
French  by  John  Geddes  McIntosh.  Demy  8vo.  303  pp.  Twenty 
lllusts.  Price  12s.  6d. ;  India  and  Colonies,  13s.  6d. ;  Other  Countries, 
15s. ;  strictly  net. 

Contents. 

General  Considerations  on  Bleaching— Steeping— Washing :  Its  End  and  Importance- 
Roller  Washing  Machines— Wash  Wheel  (Dash  Wheel)-Stocks  or  Wash  Mill— Squeezing— 
Lye  Boiling— Lye  Boiling  with  Milk  of  Lime— Lye  Boiling  with  Soda  Lyes— Description  of 
Lye  Boiling  Keirs— Operations  of  Lye  Boiling -Concentration  of  Lyes— Mather  and  Piatt  s 
Keir— Description  of  the  Keir— Saturation  of  the  Fabrics— Alkali  used  in  Lye  Boiling— 
Examples  of  Processes— Soap— Action  of  Soap  in  Bleaching— Quality  and  Quantity  of  Soaps 
to  use  in  the  Lye— Soap  Lyes  or  Scalds— Soap  Scouring  Stocks— Bleaching  on  Grass  or  on 
the  Bleaching  Green  or  Lawn— Chemicking— Remarks  on  Chlorides  and  their  Decolour- 
ising Action— Chemicking  Cisterns— Chemicking— Strengths,  etc.— Sours— Properties  of  the 
Acids— Effects  Produced  by  Acids— Souring  Cisterns— Drying— Drying  by  Steam— Drying 
by  Hot  Air— Drying  by  Air— Damages  to  Fabrics  in  Bleaching— Yarn  Mildew— Fermentation 
--Iron  Rust  Spots— Spots  from  Contact  with  Wood— Spots  incurred  on  the  Bleaching  Green 
—Damages  arising  from  the  Machines— Examples  of  Methods  used  in  Bleaching— Linen— 
Cotton--The  Valuation  of  Caustic  and  Carbonated  Alkali  (Soda)  and  General  Information 
Regarding  these  Bodies— Object  of  Alkalimetry— Titration  of  Carbonate  of  Soda— Com- 
parative Table  of  Different  Degrees  of  Alkalimetrical  Strength— Five  Problems  relative  to 
Carbonate  of  Soda— Caustic  Soda,  its  Properties  and  Uses— Mixtures  of  Carbonated  and 
Caustic  Alkali— Note  on  a  Process  of  Manufacturing  Caustic  Soda  and  Mixtures  of  Caustic 
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and  Cafbonated  Alkali  (Soda)— Chlorometry— Titration— Wagnef  s  Chlorometric  Method— 
Preparation  of  Standard  Solutions— Apparatus  for  Chlorine  Valuation— Alkali  in  Ex(cess  in 
Decolourising  Chlorides  — Chlorine  and  Decolourising  Chlorides  — Synopsis— Chlorine- 
Chloride  of  Lime— Hypochlorite  of  Soda— Brochoki's  Chlorozone— Various  Decolomrising 
Hypochlorites— Comparison  of  Chloride  of  Lime  and  Hypochlorite  of  Soda— Water- 
Qualities  of  Water— Hardness— Dervaux's  Purifier— Testing  the  Purified  Water— Di  fferent 
Plant  for  Purification— Filters— Bleaching  of  Yarn— Weight  of  Yarn— Lye  Bo)iling— 
Chemicking— Washing— Bleaching  of  Cotton  Yarn— The  Installation  of  a  Bleach  Works- 
Water  Supply  — Steam  Boilers  — Steam  Distribution  Pipes— Engines— Keirs—Wasihing— 
Machines— Stocks— Wash  Wheels— Chemicking  and  Souring  Cisterns— Various— Buildings- 
Addenda— Energy  of  Decolourising  Chlorides  and  Bleaching  by  Electricity  and  Ozone- 
Energy  of  Decolourising  Chlorides-Chlorides— Production  of  Chlorine  and  Hypochilorites 
by  Electrolysis— Lunge's  Process  for  increasing  the  intensity  of  the  Bleaching  Po\wer  of 
Chloride  of  Lime— Trilfer's  Process  for  Removing  the  Excess  of  Lime  or  Soda  from  De- 
colourising Chlorides — Bleaching  by  Ozone. 


Cotton  Spinning  and  Combing. 

COTTON  SPINNING  (First  Year).  By  Thomas  Thornley, 
Spmning  Master,  Bolton  Technical  School.  160  pp.  Eighty-four  Illus- 
trations. Crown  8vo.  Second  Impression.  Price  3s. ;  Abroad,  3s..  6d. ; 
strictly  net.  ' 

Contents. 

Syllabus  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute— Ciultiva- 
tion,  Classification,  Ginning,  Baling  and  Mixing  of  the  Raw  Cotton— Bale-Breakers,  Mixing 
Lattices  and  Hopper  Feeders— Opening  and  Scutching— Carding— Indexes. 

COTTON  SPINNING  (Intermediate,  or  Second  Year).  By 
Thomas  Thornley.  180  pp.  Seventy  Illustrations.  Crown  8vo. 
Price  5s. ;  India  and  British  Colonies,  5s.  6d.  ;  Other  Countries,,  6s. ; 
strictly  net. 

Contents. 

Syllabuses  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute— The 
Combing  Process— The  Drawing  Frame— Bobbin  and  Fly  Frames— Mule  Spinning— Ring 
Spinning— General  Indexes.  &  s 


COTTON  SPINNING  (Honours,  or  Third  Year).    By  Thomas 
Thornley.  216  pp.  Seventy-four  Illustrations.  Crown  8vo.   Price  5s. ; 
India  and  British  Colonies,  5s.  6d. ;  Other  Countries,  6s. ;  strictly  net. 
Contents. 

Syllabuses  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute— Cot  ton— 
1  he  Practical  Manipulation  of  Cotton  Spinning  Machinery— Doubling  and  Winding— Reeling 
—Warping— Production  and  Costs— Main  Driving— Arrangement  of  Machinery  and  Mill 
Planning— Waste  and  Waste  Spinning— Indexes. 

COTTON  COMBING  MACHINES.  By  Thos.  Thornley, 
Spinning  Master,  Technical  School,  Bolton.  Demy  8vo.  117  Illustra- 
tions. 300  pp.  Price7s.6d.  ;  India  and  Colonies,  8s. ;  Other  Countries 
8s.  6d.  net. 

Contents. 

The  Sliver  Lap  Machine  and  the  Ribbon  Cap  Machine— General  Description  of  the  Heilmann 
Comber— The  Cam  Shaft— On  the  Detaching  and  Attaching  Mechanism  of  the  Comber- 
Resetting  of  Combers— The  Erection  of  a  Heilmann  Comber— Stop  Motions:  Various  Calcu- 
lations—Various Notes  and  Discussions- Cotton  Combing  Machines  of  Continental  Make- 
Index. 
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Collieries  and  Mines. 

RECOVERY  WORK  AFTER  PIT  FIRES.  By  Robert 
Lamprecht,  Mining  Engineer  and  Manager.  Translated  from  the 
German  Illustrated  by  Six  large  Plates,  contammg  Seventy-six 
Illustrations.  175  pp.,  demy  8vo.  Price  10s.  6d.  ;  India  and  Colonies, 
lis."  Other  Countries,  12s.;  strictly  net. 

Contents.  ^  ,     ,     J  „   . . . 

Causes  of  Pit  Fires-Preventive  Regulations:  (1)  The  Outbreak  and  Rapid  Extension 
of  a  Shaft  Fire  can  be  most  reliably  prevented  by  Employing  little  or  no  Combustible  Material 
in  the  Construction  of  the  Shaft :  (2)  Precautions  for  Rapidly  Localising  an  Outbreak  of  Fire  in 
the  Shaft  -  (3)  Prec-autions  to  be  Adopted  in  case  those  under  1  and  2  Fail  or  Prove  Inefficient 
Precautions  gainst  Spontaneous  Ignition  of  Coal.  Precautions  for  Preventing  Explosions  of 
p're  damp  .nd  C^^^  Dust.  Employment  of  Electricity  in  Mining,  particularly  in  Fiery  Pits. 
Experiments  on  the  ignition  of  Fire-damp  Mixtures  and  Clouds  of  Coal  Dust  by  Electr.city- 
IndTcaUons  of  an  Existing  or  Incipient  Fire-Appliances  for  Working  in  Irrespirable 
oTses-  Res  "ratory  Apparatus:  Apparatus  with  Air  Supply  Pipes ;  Reservoir  Apparatus: 
Oxygen  Apparatus-Extinguishing  Pit  Fires :  (.)  Chemical  ^^.^^^^^ Ex^-ction 
Water  Dragging  down  the  Burning  Masses  and  Packing  with  Clay ;  (f)  Insulating  the  Seat 
o^t^e  Fire  by  Dams.  Dam  Building.  ^  Analyses  of  Fire  Gases  Isolating  the  Seat  of  a  Fire 
with  Dams:  Working  in  Irrespirable  Gases  (" Gas-d.ving ") :  A.r-Lock  Work.  Complete 
Isolation  of  the  Pit.  Flooding  a  Burning  Section  isolated  by  means  of  Dams.  Wooden 
Dams  Masonry  Dams.  Examples  of  Cylindrical  and  Dome-shaped  Dams  Dam  Doors: 
Flooding  the  Whole  Pit-Rescue  Stations:  {n)  Stations  above  Ground;  (6)  Underground 
Rescue  Stations-Spontaneous  Ignition  of  Coal  in  Bulk— Index. 

VENTILATION  IN  MINES.  By  Robert  Wabner,  Mining 
Engineer  Translated  from  the  German.  Royal  8vo.  Thirty  Plates 
and  Twenty-two  Illustrations.  240  pp.  Price  10s.  6d. ;  India  and 
Colonies,  lis.;  Other  Countries.  12s.;  strictly  net. 

Contents.  ^  „       ^.  ^t. 

The  Causes  of  the  Contamination  of  Pit  Air-The  Means  of  Preventing  the 
Danffirs  resulting  from  the  Contamination  of  Pit  Air-Calculatm?  the  Volume 
of  vfntflatfng  Sent  necessary  to  free  Pit  Air  ifom  Contamination-Determination 
of  the  Resistance  Opposed  to  the  Passage  of  Air  through  the  P't-Laws  of  Re= 
sUtance  and  Formula  therefor-Fluctuations  in  the  Temperament  or  Specific  Re= 
I  sJince  of  a  Pit  Me*ns  for  Providing  a  Ventilating  Current  in  P't-M«^»'«"'- 
cal  Ventilation-Ventilators  and  Fans--Determining  the  Jheoretictil,  Initial,  and 
TruetEffectiVe)  Depression  of  the  Centrifugal  Fan-New  Tyres  of  Centrifugal  Fan 
of  Sma  Diameter  and  High  Working  Speed-Utilising  Ventilating  Current  to 
the  utmost  Advantage  and  distributing  the  same  through  the  Workings -ArtificN 
ally  retkrding  the  Vlntilating  Current- Ventilating  Preliminary  Workings-Blind 
Headings-Separate  Ventilation- Supervision  of  Ventilation— Index. 

HAULAGE  AND  WINDING  APPLIANCES  USED  IN 
MINES.  By  Carl  Volk.  Translated  from  the  German. 
Royal  8vo.  With  Six  Plates  and  148  Illustrations.  150  pp.  Price 
8s.  6d. ;  Colonies,  9s. ;  Other  Countries,  9s.  6d. ;  strictly  net. 

Contents.  .      ^.     .  ,. 

Haulage  Appliances-Rop  s-Haulage  Tubs  and  Tracks-Cages  and  Winding  Appliances- 
Windtng  Engines  for  Vertical  Shafts-Winding  without  Ropes-Haulage  in  Levels  and 
Inclines-The  Working  of  Underground  Engines-Machinery  for  Downhill  Haulage. 

Dental  Metallurgy. 

DENTAL  METALLURGY:  MANUAL  FOR  STUDENTS 
AND  DENTISTS.  By  A.  B.  Griffiths,  Ph.D.  Demy 
8vo  Thirty-six  Illustrations.  200  pp.  Price  7s.  6d. ;  India  and 
Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 

Contents.  .    .     ^  ^  1 

Introduction-Physical  Properties  of  the  Metals-Action  of  Certain  Agents  on  Metals- 
Alloys-^Act  on  of  O^ral  Bacteria  on  Alloys-Theory  and  Varieties      .  Blowpipes-Fluxes- 
Furnaces  and  Appliances-Heat  and  Temperature-Gold-Mercury-S.lver--Iron--Co^^^^^^ 
Zrnc-Malnesium-Ca^  -  Bismuth  -  Palladium- 

Platinum-^Iridium-Nickel-Practical  Work-Weights  and  Measures. 
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Engineering,  Smoke  Prevention 
and  Metallurgy. 

THE  PREVENTION  OF  SMOKE.  Combined  with  the 
Economical  Combustion  of  Fuel.  By  W.  C.  Popplewell,  M.Sc, 
A.M.Inst.,  C  E.,  Consulting  Engineer.  Forty-six  Illustrations.  Ii90  pp 
Demy  8vo  Price  7s.  6d.  ;  India  and  Colonies,  8s.  ;  Other  Countries 
OS.  bd.  ;  strictly  net. 

Contents. 

fhrp';e:en^lU'l.^^lte  °^  '""^  ^"""'^  Q"estio„-The  Best  Means  to'br^do'S'^^ 


GAS  AND  COAL  DUST  FIRING.  A  Critical  Review  of 
i«e«  Appliances  Patented  in  Germany  for  this  purpose  since 

r.rr;.n^w>i!''in?'ir''"-  -^^^  PP'  ^emy  8vo.  Translated  from  the 
?c  Illustrations.    Price  7s.  6d. ;  India  and  Colonies, 

8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 

Contents. 

DirecT  Gene7aTo^s-Xr.^^  Steam-Stirring  and  Feed  Regulating  Applia.nces- 

.^?r.LrS%T„\cfs-P^:^T^^  Smelting  Furn:aces- 

THE  HARDENING  AND  TEMPERING  OF  STEEL 
IN  THEORY  AND  PRACTICE.  By  Fridolin  Reiser. 
T9nnn    P  -    r  German  of  the  Third  Edition.     Crown  8vo. 

120  pp.  Price  5s. ;  India  and  British  Colonies,  5s.  6d. ;  Other  Countries, 
bs. ;  Strictly  net.  ' 

Contents. 

SIDEROLOGY:   THE  SCIENCE  OF  IRON  (The  Con- 

Sl*MMo"p-o^  ^^^7-^  ^"'^  ^'^g^)-     Translated   from  German  of 

,n  '"^^^  JUPTNER.  350  pp.  Demy  8vo.  Eleven  Pllates 
and  Ten  Illustrations.  Price  10s.  6d. ;  India  and  Colonies,  lis. ;  Other 
Countries,  12s. ;  net. 

Contents. 

of  Iron.-Constituents  of  Iron  Alloys-Carbonlbonstituents  o^f*'^,rfroniloU  Carfoo7' 
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EVAPORATING,  CONDENSINa  AND  COOLING  AP^ 
PARATUS.  Explanations,  Formula  and  Tables  for  Use 
in  Practice.  By  E.  Hausbrand,  Engineer.  Translated  by  A. 
Wright,  M.A.  (Oxon.),  B.Sc.  (Lond.).  With  Twenty-one  Illustra- 
tions and  Seventy-six  Tables.  400  pp.  Demy  8V0.  Priee  10s.  6d.  ; 
India  and  Colonies,  lis.;  Other  Countries,  12s.;  tiet. 

Contents.  ^  ^ 

ieeCoefficient  of  Transmission  of  Heat,  k/,  and  the  Mean  Temperature  Dlffefencej  e/in— 
'Parallel  and  Opposite  Currents-Apparatuslor  Heating  with  Direct  Fire-The  In,iection  of 
Saturated  Steam— Superheated  Steam— Evaporation  by  Means  of  Hot  Liquids— The  Trans- 
ference of  Heat  in  General,  and  Transference  by  means  of  Saturated  Steflm  in  Particular 
—The  Transference  of  Heat  from  Saturated  Steam  in  Pipes  (Coils)  and  Double  Bottoms 
-Evaporation  in  a  Vacuum-The  Multiple-effect  Evaporator-Multiple-effect  Evaporators 
;from  vvhich  Extra  Steam  is  Taken— The  Weight  of  Water  which  must  be  Evaporated  from 
100  Kilos,  of  Liquor  in  order  its  Original  Percentage  of  Dry  Matei-iHls  from  1-25  per  cent, 
uo  to  20-70  per  cent.— The  Relative  Proportion  of  the  Heating  Surfaces  in  the  Elements 
of  the  Multiple  Evaporator  and  their  Actual  Dimensions-The  Pressure  Exerted  by  Currents 
of  Steam  and  Gas  upon  Floating  Drops  of  Water-The  Motion  of  Floating  Drops  of  Water 
upon  which  Press  Currents  of  Steam-The  Splashing  of  Evaporating  Liquids-The  Diameter 
of  Pipes  for  Steam,  Alcohol,  Vapour  and  Air-The  Diameter  of  Water  Pipes-The  Loss 
of  Heat  from  Apparatus  and  Pipes  to  the  Surrounding  Air,  and  iWeans  for  Preventing 
the  Loss-Condensers-Heating  Liquids  by  Means  of  Steam-The  Cooling  of  Liquids- 
The  Volumes  to  be  Exhausted  from  Condensers  by  the  Air-pumps— A  Few  Remarks  on  Air- 
pumps  and  the  Vacua  they  Produce-The  Volumetric  Efficiency  of  Air-pumps-The  Volumes 
of  Air  which  must  be  Exhausted  from  a  Vessel  in  order  to  Reduce  its  Original  Pressure  to  a 
Certain  Lower  Pressure— Index. 


Plumbing,  Decorating,  Metal 
Work,  etc.,  etc. 

^IXTERNAL  PLUMBING  WORK.  A  Treatise  on  Lead 
Work  for  Roofs.  By  John  W.  Hart,  R.P.C.  180  Illustrations.  272 
pp.  Demy  8vo.  Second  Edition  Revised.  Price  7s.  6d. ;  India  and 
Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 

Contents.  ^  . 

Cast  Sheet  Lead— Milled  Sheet  Lead-Roof  Cesspools-Socket  Pipes-Drips— Gutters- 
Gutters  (continued)-Breaks-CircuIar  Breaks-Flats-Flats  (cont.nuedh-Rolls  on  Flats- 
RTEnds-S  Intersections-Seam  Rolls-Seam  Rolls  (continued)-Tack  F.xings-Step 
Flashines-Step  Flashings  (continued)-Secret  Gutters-Soakers-Hip  and  Valley  Soakers 
-Dormer  wfndows-Dormer  Windows  (continued)-Dornf.er  Tops-Internal  Dormers-- 
SkyHghts-Hips  and  Ridging-Hips  and  Ridging  (cont.nued)-Fixings  for  Hips  and  Ridging 
-Smental  Ridging-Ornamental  Curb  Rolls-Curb  Rolls-Cornices-Towers  and  Finials 
-Towels  and  Finills  (continued)-Towers  and  Finials  (continued)-Domes-^Domes  (contmued) 
-Ornamental  Lead  Work-Rain  Water  Heads-Rain  Water  Heads  (continued)-Rain  Water 
Heads  (continued). 

HINTS  TO  PLUMBERS  ON  JOINT  WIPING,  PIPE 
BENDING  AND  LEAD  BURNING.  Third  Edition, 
Revised  and  Corrected.  By  John  W.  Hart,  R.P.C.  184  Illustrations. 
313  pp.  Demy  8vo.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other 
Countries,  8s.  6d. ;  strictly  net. 

Contents.  .     ^     ^  n- 

Pine  Bending  -  Pipe  Bending  (continued)  -  Pipe  Bendiiig  (continued)  —  Square  Pipe 
Bendrnes-Ha  f  circular  Elbows-Curved  Bends  on  Square  P,pe-Bossed  Bends-Curved 
Plinth  Bends-Rain-water  Shoes  on  Square  Pipe-Curved  and  Angle  Bends-Square  Pipe 
Ecs-Joint-wiping-Substitutes  for  Wiped  Joints-Preparing  Wiped  Joints-Joint  Fixings, 
-ffibing  lrons-Jdnt  Fixings-Use  of  "Touch"  in  Soldering-Underhand  Joints-aown, 
and  Topplr  Bit  Joints-Branch  Joints- Branch  Joints  (continued)-Block  Joints-Block 
Joints  (continued)- Block  Fixings-Astragal  Joints-Pipe  Fixings-Large  Branch  Joints- 
Large  Underhand  Joints-Solders-Autogenous  Soldering  or  Lead  Burning-Index. 

WORKSHOP  WRINKLES  for  Decorators,  Painters,  Paper- 
hangers  and  Others.  By  W.  N.  Brown.  Crown  8vo.  128  pp.  Price: 
2s.  6d. ;  Abroad,  3s,    strictly  net. 
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SANITARY  PLUMBING  AND  DRAINAGE.     By  John 

W.  Hart.    Demy  8vo.    With  208  Illustrations.    250  pp.    1904.  Price 
7s.  6d.  ;  India  and  Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 
Contents. 

Sanitary  Surveys  -Dram  Testing— Drain  Testing  with  Smoke— Testing  Drains  witlh  Water 
—Drain  Plugs  for  Testing— Sanitary  Defects— Closets— Baths  and  Lavatories— House  Drains 
—Manholes— Iron  Soil  Pipes— Lead  Soil  Pipes— Ventilating  Pipes— Water-closets— Flushing 
Cisterns  — Baths  — Bath  Fittings— Lavatories  —  Lavatory  Fittings— Sinks— Waste  Pipes— 
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